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A TEAR'S PROGRESS. 

During the twelve months now drawing to a close there 
have quietly happened not a few events which in times of 
slower progress, when great projects and great achievements 
were less a matter of daily occurrence, could scarcely have 
failed to make a grand stir in the world. There can be in- 
deed no stronger proof of the exceptional character of the 
present time than our proneness to accept such things as 
matters of course. It is only when era-making events be- 
come common that they cease to be remarkable. 

The regular readers of the Scientific American do not 
need to be told at this late day what important, if not 
memorable, occurrences in the world of progress — commer- 
cial, industrial, and scientific — have characterized the past 
year. Having followed from week to week this record of 
the world's most effective thought and action, they are al- 
ready possessed of the grand results of the year's activities. 
It may not be unprofitable, however, before closing the his- 
tory of the year, to recall to mind some of the more signifi- 
cant of its events, some of the more notable movements of 
progress it has developed. 

It is safe to assume that the progress which has added 
most to our individual enjoyment, as well as to our national 
well-being, has been connected with the Wonderful improve- 
ment in industrial and commercial affairs which the year 
has shown. The country was never more generally and 
earnestly at work than to-day, and was never woi'king to 
better advantage. And, although in certain quarters an 
over-eager speculative spirit f orbodes disaster to many, there 
is every reason to hope that the solid industries of the 
land will not be seriously infected, or seriously injured by 
the natural and iQevitable consequences of speculative 
"booms." 

Of purely scientific events it is hard to say which of the 
many important ones stand out most prominently; and the 
work of discriminating is made all the harder by the circum- 
stance that the achievements first made known this year have 
largely been, as usual, the final outcomes of long series of 
patient labors; while the larger part of the year's work of 
our scientific men, in the field and in the laboratory, re- 
mains unreported. 

Three or four new metals have been discovered; but that 
sort of thing has ceased to excite general interest. While 
one class of chemists has been thus adding to the list of 
elements, another class has been working with no slight 
promise of success to show that several if not all of the ele 
ments are but variant forms of one matter stuff. Meantime 
Mr. Crookes has been carrying forward his researches in 
connection with the ultra-gaseous state of matter, though 
apparently without making any discoveries of a radical 
character. Mr. Edison has made some valuable observations 
with regard to the behavior of highly heated metals in 
vacuo, and has materially improved the means of convert 
ing power into electricity. His electro-chemical telephone 
has been rapidly developed and practically applied; the 
sonometer has grown out of his induction balance, and the 
micro-telephone has been the basis of not a few more or less 
useful instruments of physical or physiological investiga- 
tion. Mr. Edison's call for platinum for his long promised 
electric lamp has resulted in the discovery of many deposits 
of the metal in the West and elsewhere. A late dispatch 
from Colorado reports the discovery of the rare metal ura 
nium in the Sacramento mining district. The ore is said to 
run 60 per cent; but the probable quantity of ore in the de- 
posit is not mentioned. The development of the mines of 
gold and silver in the West during the year has been very 
rapid; and close at home we have the discovery in West- 
chester county. New York, of what promises to be of greater 
utility than any mine of gold or silver, namely, vast deposits 
of excellent emery. Another matter of local interest has 
been the addition made by the State surveyors to the accurate 
knowledge of the geography and topography of the central 
parts of New York. The work of geological and geographi 
cal exploration in the West has been pushed forward not a 
little during the past season ; and the Canadian geological 
survey has done much good work. Further north the expe- 
dition in search of the remains of Sir John Franklin have 
made valuable corrections in the map of the region north of 
Hudson's Bay. On the opposite side of the continent the 
Jeannette has made a bold and promising push into the unex- 
plored regions within the Arctic circle north of Behring's 
Strait. The safe passage of Nordenskjold through the 
Siberian seas is the most notable event in northern explora 
tion. Prejvalski and other Russian explorers have been 
doing good work in high Asia. Major Pinto has crossed 
the African continent; and a large number of exploring 
parties have pushed in various directions into the little 
known interior. The last report of importance mentions 
the discovery of the head springs of the Niger by a couple 
of Frenchmen. ; 

In Australia, Forrest has made a bold and successful \ 
passage across regions hitherto unexplored, discovering vast 
tracts of farming and grazing lands where all was supposed 
to be desert. 

In the field of engineering, a large number of important 
undertakings havebeen brought to successful issue, particu- 
larly in the construction of long and lofty railway bridges 
and ^reat tunnels. Among the latter is the famous Sutro 
tunnel, and we are almost able to add the St. Gothard, 
which is rapidly approaching completion. The great work 
of improvement in the harbor of Genoa has been largely 
advanced; considerable good work has been done in the 
Hell Gate channel of New York harbor, and on the pro- 



posed tunnel under the Hudson. Several extensive ocean 
piers have been constructed at Long Branch and Coney 
Island. The mouth of the Mississippi has seen the practi- 
cal completion of the opening of its channel to deep-draught 
shipping. A. new Atlantic cable has been laid, and other 
works of the same character have been carried out in the 
Indian Ocean and elsewhere. 

These are but a few of the topics of more than temporary 
interest which the readers of the Scientific American 
will recall. To speak of the important projects proposed, 
discussed, or actually begun during the year — like the pro- 
posed ship railway across the Isthmus of Panama, for exam" 
pie — would swell this article, already too long, beyond all 
reasonable limits. Besides, our readers do not need to be 
specially reminded of them. Enough appears at the hastiest 
glance to show that progressive men have not been asleep 
during the year, and that those who have cared to read about 
the world's real work have not lacked material for engaging 
their attention. This, not to speak of the hundreds of inven- 
tions described and figured in our pages; the numerous illus- 
trated papers on our great industries ; the illustrated papers 
on practical mechanics, and the many suggestions for inven- 
tive work that have been furnished from time to time. 
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STRENGTH, WEIGHT, AND FINENESS OF WOVEN 
FABRJCS. 

The last few years of particularly close competition in 
finding a market for all kinds of manufactured goods has 
rendered necessary very close attention to many little details 
which has before escaped notice, or were considered too 
trivial to be taken into account. It has been found, how- 
ever, that these small items have often made the difference 
between a paying and a losing business, and, as is almost 
always the case, the closer study given to the practical 
working up of stock, in order to make these savings, has 
made possible a higher standard of excellence, and secured 
greater regularity and evenness in the production. 

In the making of plain cotton cloths, as at present con- 
ducted in this country, we find an illustration of probably 
as great improvement in this direction as can be pointed 
out in almost any of our industries. It is but a few years 
since when all the yarn worked up was largely put in the 
goods by guess as to its weight and strength, or with very 
insufficient tests as to either point, and, although a certain 
cumber of threads to the inch was generally designed, this 
was not always obtained, while the weight of the fabric was 
largely only a question of average. To do business after 
this fashion now would* be simply ruinous, even sup- 
posing that goods so made would meet the demands of 
buyers, who have been thoroughly educated on these points 
during the steadily falling values of all manufactured goods 
from 1873 to 1879. Now the yarn, almost from the time it 
ceases tobe " roping," is tested as to its weight and strength, 
and, before it is ready to go to the loom, a very close stand- 
ard must be obtained. This is secured by frequent trials 
for strength in a tester so nicely adjusted and so delicately 
balanced that it will determine the strain under which a 
thread will break even to the thousandth part of an ounce, 
and by scales which will show the slightest variations. The 
different qualities of cotton, of course, give varying results 
as to strength, but the fineness ot the thread, the number 
of threads to the inch, and the weight of cotton to the yard 
(as also the amount of sizing or starch, which all our manu- 
facturers use, though to a less extent than is done in Eng- 
land), must run exactly according to the specified quality 
and description of goods to be made. It is common enough 
for buyers to have little magnifying glasses, with the aid 
of which they can count the number of threads to the inch, 
but it is not so easy for them, after the goods are made, to 
determine the strength of the thread to a nicety, or tell how 
much of the weight has been added in sizing — at least, these 
are points about which very few of them trouble themselves 
much. The very low figures at which all kinds of cotton 
goods have sold for the past three or four years have caused 
the production of a much larger proportion of cheap goods 
than usual. Manufacturers have sought in every way to 
make something which would sell for a small price. Their 
efforts in this direction have given them a better gauge of 
the different points of superior or inferior goods than most 
of those who handle their products have yet attained. It is 
true, we have heard frequently how much better our goods 
are than some of those made in England, and how much 
more starch and sizing English manufacturers put in (lie 
finished cottons they export, and, as to a considerable pro- 
portion of the goods we make, we have no reason to doubt 
their superiority. It is equally true, however, that our 
manufacturers have nothing#to learn from those in England 
in the way of cheapening their goods, and in making a poor 
article look like something a good deal better than it is. 
While we keep from sending such goods abroad we shall 
probably retain, and may even improve upon, the reputa- 
tion we have already obtained, but our foreign competitors 
will be so exceedingly watchful that any progress we make 
will only be a success well earned. In the goods made for 
home consumption, however, it will be well for buyers not 
to take too trustingly anything offered them, on the broad 
ground that American cotton goods, because they are made 
here, are necessarily honest and well made. Thi^usedto 
be the rule a few years ago, but our manufacturers have 
now learned so well how to cheapen their goods that all 
those wishing to place low priced fabrics on the market, 
and such too as will look as well as those of higher cost- 
are thoroughly informed as to the manner of doing it. 
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ERASTUS BRIGHAM BIGELOW. 

In the death of Erastus B. Bigelow, America loses another 
of the great inventors whose genius has so largely helped to 
raise her industrial prosperity to its present high position. 
Thirty-five years ago all carpets were woven on hand looms. 
The cost of labor in this country made it impossible for 
American carpet makers to compete in cheapness with the 
work turned out by the ill -paid hands of England and 
France; and even then, the high price of carpets made them 
rather an article of luxury than one of everyday use and 
convenience. In 1842 Mr. Bigelow, after making several 
useful though less important inventions, perfected a series 
of devices for making the carpet loom automatic, so that 
the costly labor of man might be displaced by the cheaper 
labor of women or boys. 

After many unavailing efforts to induce carpet makers to 
undertake the manufacture by the new method, Mr. Bige- 
low succeeded in persuading the Lowell Manufacturing 
Company to make the experiment, and in 1845 the success- 
ful weaving of ingrain carpets by power was demonstrated. 
Subsequently Mr. Bigelow achieved the invention of power 
looms for the weaving of Jacquard Brussels, and Wilton 
carpets. To apply these inventions the inventor was com- 
pelled, in 1848, to set up a factory of his own. This estab- 
lishment, at Clinton, Massachusetts, has grown to be the 
largest in the world for the manufacture of Brussels and 
Wilton carpeting, in which the several processes of worsted 
spinning, dyeing, and weaving are united in one concern. 
We may also set it down to the credit of Mr. Bigelow 's in- 
ventions largely that the United States now leads the world , 
in carpet production. I 

Mr. Bigelow was born in West Boylston, Mass., April, j 
1814, and died at his home in Boston, Saturday, Dec. 6. 



^ REMARKABLE FLY WHEEL EXPLOSION. 

On the night of December 5, 1879, the Rensselaer Iron 
Mill, at Troy, N. Y., was the scene of a most remarkable 
accident. The newspaper report says: 

"It was about 10 o'clock, and the 200 workmen were 
busily engaged at their various tasks. Suddenly the large 
flywheel, 35 feet in diameter, and weighing 60 tons, exploded, 
it being separated into 10 pieces of about 6 tons each. Each 
of these pieces was hurled for some distance, several of 
them being forced through the roof. One passed through 
the air about 200 feet, and descended through the roof of a 
neighboring mill. Striking upon the iron floor, it bounded | 
for a distance of 30 feet, settling within three feet of a nest 
of two boilers. Several workmen were about passing when 
the ponderous fragment entered, and their escape from 
death was narrow. James Wallace, a heater, was buried 
beneath a five ton piece of the wheel, and when extricated 
was still alive. He cannot recover, however, his skull being 
fractured, and he having been injured internally. In places 
the roof was completely destroyed. The damage will not 
fall short of $10,000, Work will be necessarily suspended 
for two weeks or more. The escape from a boiler explo- 
sion was exceedingly narrow, a piece of the bursted wheel, 
weighing six tons, falling between two of another nest of 
boilers, and destroying a portion of the brick work. Had 
the mass crashed through the boilers, the loss of life would 
have been large. Another fragment descended through the 
roof, breaking a steam pipe and burying itself through the 
floor at a spot where a workman had been standing not five 
seconds before. The wheel had been in use 11 years, often 
subjected to inspection, and the cause of its explosion is a 
mystery. " 

We trust that the causes of this extraordinary accident 
will be investigated by competent mechanical engineers, and 
the whole matter explained for the public benefit. We 
should be glad to receive full particulars with drawings for 
publication, if any of our friends can supply them. 

A somewhat similar occurrence took place in this city in 
June, 1876, at the Kuntz Brewery, Third Avenue. In this 
case the fly wheel was only 9 feet in diameter, weight 3,600 
lb. We gave at that time an extended report of the affair, 
with drawings, which showed beyond all question that the 
accident was due to carelessness and botching in the origi- 
nal fitting together of the wheel. 

If there is anyone part of a machine that requires more in- 
telligence, skill, and minute care in its construction than an- 
other, it is the fly wheel. And after the wheel is put into 
use no other portion of an engine needs more frequent, 
careful inspection, and tapping, for the detection of flaws 
or the incipient loosening of parts, than the fly wheel.' But 
wp fear that both in the use and in the construction, care- 
lessness is apt to be the rule and carefulness the exception. 

THE SCIENTIFIC AMERICAN FOR 1880. 

Like all the rest of American institutions, the Scientific 
American closes the year with the most assuring prospects 
of prosperity in the year to come. There never was a time 
when our patrons in the scientific and industrial world were 
more numerous or more successful in their undertakings, or 
had more solid grounds for looking backwith satisfaction, or 
forward with confident expectation of increasing prosperity. 
The country has entered upon a period of successful activity 
which has made the past year profitable beyond precedent; 
and the coming years bid fair to surpass it in solid gains. 
Having taken possession of the vast and varied markets of 
our own land, our farmers, manufacturers, and merchants 
are reaching out to the earth's remotest ends, with every 
prospect of retaining and inereasi-ng their hold upon the 
world's most profitable trade. 



From its intimate connection with all the great and grow- 
ing material interests of the country the Scientific Ameri- 
can cannot but share largely in the country's general pros- 
perity; and the publishers are determined to make it more 
and more worthy of its position as the most popular scien- 
tific and industrial paper in the world. With a circulation 
of 50,000 copies every week, among the most intelligent and 
active men of the country, the men who are doing the coun- 
try's best work and contributing most to its industrial and 
commercial activity, the Scientific American has a basis 
of permanent prosperity unrivaled among newspapers, and 
can offer to advertisers a medium for reaching customers 
anequaledin scope and directness* In addition, its monthly 
Export Edition, with a guaranteed circulation in all the 
principal cities and commercial centers in the world, is pro- 
bably doing more to spread a knowledge of American pro 
ductive industry throughout the world than all other periodi- 
cals combined. An examination of any issue of our Export 
Edition will show how widely its advantages as an adver- 
tising medium are appreciated by our great manufacturers 
and merchants engaged in foreign trade. 

With reference to matters more strictly personal, it may 
not be improper to say that the increasing favor with which 
the Scientific American is received by intelligent readers 
at home and abroad is the surest guarantee that the work it 
is doing is approved by its numerous friends. 

As its circulation increases the possibility of adding to the 
scope and value of the matter it offers from week to week in- 
creases proportionally; and it is the purpose of its publishers 
not to slacken their efforts to make the paper increasingly 
worthy of its name and reputation. One great advantage 
of its widening circulation is the wider range of informa- 
tion it receives with regard to scientific discoveries, trade 
prospects, and commercial changes, from its friends in all 
parts of the world; and just here we may properly express 
our thanks for such comniunication from United States con- 
suls, travelers, the heads of foreign business houses, and 
others, who have thus added materially to the interest and 
value of our pages. It is enough, in the way of promise 
for the future, to say that the coming volume of the Scien- 
tific American will not be inferior to those of the past, 
and will be as much better as experience, increasing facili- 
ties, and strenuous effort can make it. 

Among a number of valuable and interesting subjects in 
hand for early issues, we may mention an article fully illus- 
trating the central office system of telephonic communica- 
tion, which is becoming so important a factor in modern 
social and business life. The illustrated articles on amateur 
mechanics, which have been so favorably -received during 
the past year, will be continued; so, also, will the valuable 
series describing and illustrating our great manufacturing 
industries, and a larger share of attention will be given to 
practical mechanics and improvements in the various arts 
and other productive industries. 

The Scientific Supplement will, as heretofore, give, in 
addition to many valuable original papers on scientific and 
mechanical subjects, a careful selection of all the more im- 
portant discussions in the various departments of science 
and art made in all parts of the world. As hitherto the 
Scientific American will publish every week a full table 
of the contents of the Supplement, so that those who are 
not subscribers to both papers may learn whether the Sup- 
plement contains matter which is of especial interest and 
value to them. 



undertakings, nothing could be more satisfactory than the 
paper read by the careful and learned recording secretary of 
the American Board of Christian Foreign Missions at the 
late meeting of the board of commissioners of the society at 
Syracuse. The paper is published in full in the current 
number of the Supplement, in connection with an excellent 
map of Africa, embodying the results of all recent explora- 
tions. 

• ^ < • > » — — 

STAMPS FOR TRADE MARKS. 

In another column a correspondent proposes a method by 
which Congress might give protection to trade marks inci- 
dentally, under its power to levy and collect taxes. 

Briefly stated, the plan is for the Bureau of Internal 
Revenue to make and issue to each manufacturer, who 
should want protection, a special stamp bearing his trade 
mark, as is now done in the case of patent medicines; these 
stamps to be sold nominally for revenue, but really for that 
protection to the manufacturer which might be provided 
under existing laws against the counterfeiting of revenue 
stamps. The tax thus levied would be uniform throughout 
the United States, thereby conforming to the requirements 
of the constitution; but the payment would be optional with 
those who desired its indirect protection. 

The suggestion is a clever one, but open, we think, to 
several serious objections. The stamps would be expensive, 
even were the government to furnish them at cost. The 
labor of attaching them to each article to be protected would 
add another large item to the expensiveness of the proposed 
method. And still worse, it would be quite impossible to 
make the stamp permanent. The trade mark on a piece of 
china ware, for example, would lose half its value if it could 
not be wrought into the material or imprinted upon its sur- 
face so as to stay. The same may be said of most lines of 
metal manufactures, woodenware, and so on. A stamp for 
revenue purposes, on the contrary, is intended to be quickly, 
surely, and easily destroyed. The existing system of State 
registration, imperfect as it is, would seem to be less trouble- 
some, cheaper, and more efficient. 



THE FUTURE OF AFRICA. 

What the eighteenth and nineteenth centuries have done 
for America the twentieth is likely to do for Africa. Civiliza- 
tion is attacking her ancient fastnesses from all sides. 
Europe is especially alive to the enormous capacities of the 
continent for trade. A score of more or less powerful mis- 
sionary societies are bent upon the evangelization of its 
swarming millions; and with tl^e facilities for rapid progress 
furnished by steam and electricity the speedy conquest of 
the interior by Christianity and the arts of peace is all but 
assured. Unlike the Americas, when first discovered, Africa 
is well peopled by nations for the most part well advanced 
in civilization, and ready to become important factors in the 
industrial and commercial world. They are far enough ad- 
vanced to be large producers of many things that the indus- 
trial world has need of, and are equally well calculated to 
become large consumers of industrial products. 

What with telegraphs along the coast, steamers and rail- 
ways pushing inward along its ancient lines of traflSc, the 
suppression of its external slave trade, the pluck and energy 
of scientific, missionary, and commercial explorers, and the 
great wealth of the national and international societies bent 
upon the early evangelizing of the African peoples and the 
commercial development of the enormous natural capacity 
of the country, we may reasonably expect in the near future 
an awakening in Africa as marvelous as anything the world 
has yet witnessed. Dark as its present condition is, Africa 
is a land of splendid possibilities. 

It is not surprising, therefore, that commerce is studying 
its newly opened regions with keen interest; or that the 
ecclesiastical world is showing the liveliest concern for the 
future of regions which promise to be the seats of great 
Christian nations. 

For a comprehensive, exact, and trustworthy survey of 
the real condition of this vast continent, its physical and 
ethnological characteristics, the recent work of its numerous 
explorers, the prospects of the various missionary enter- 
prises on foot there, and the most suitable places for new 



Henry €ra\wsliay. 

Kot six months ago we had occasion to notice the death 
of Robert Crawshay, the great iron master of Merthyr Tydvil, 
Wales. About a year before, his brother, Francis Crawshay, 
died; and now we have to note the death of Henry, the last 
remaining son of William Crawshay, the great iron king of 
Cyfarthfa. A full account of the yast establishments built 
up by the elder Crawshay and his sons was given in this 
paper last June. When he died he left the whole of his valu- 
able property in the Forest of Dean to Henry Crawshay, 
Cyfarthfa to Robert Crawshay, and Tref orest and Hirwain 
to Francis Crawshay. From the time he came into posses- 
sion of this property until the depression in the iron trade 
Henry Crawshay continued to increase and improve his in- 
heritance, the total amount of ore worked between 1860 and 
1870 reaching nearly 400,000 tons. At the time of his death 
he was preparing to enter extensively into the tin plate trade. 
He was the nearest likeness to his father among the three 
sons, and had all his father's perseverance and intuitive 
power. He was rugged in manner, but generous hearted, 
and won the hearty reliance of all by his unswerving probity. 
He died November 24, aged seventy -six. 

^ < I »i 

liong Range Telephoning. 

In a recent issue of this paper an exchange was credited 
with the statement that Mr. Robert Packer, "superinten- 
dent of the Pennsylvania Railroad," while traveling in Ne- 
braska had conversed with his wife and friends at his home 
in Sayre, Pa., two thousand miles distant, by means of a 
telephone. 

We now learn on good authority that, though Mr. Pack- 
er's friends received his communication by telephone, it was 
not so sent by Mr. Packer. The message was sent from 
Nebraska to Mauch Chunk, Pa., by telegraph; thence it was 
telegraphed to the Sayre office of the Pennsylvania Canal 
and Railroad Company (of which Mr. Packer is superinten- 
dent), and from there it was transmitted to Mr. Packer's 
house by telephone — falling short of the newspaper report of 
the telephone's performance by some nineteen hundred and 
ninety-nine miles and a fraction. 

^ < O ^ » • 

Our Sons Need Good Reading. 

"I wish that my son had more of a taste for useful read- 
ing and study. " Such is the lament one often hears from 
anxious fathers. To interest their children in things that 
are beneficial, thus to save them "from bad company and 
pernicious habits, is the constant aim of every faithful pa- 
rent. One excellent means to this end consists in making 
the Scientific American a regular visitor at your dwell- 
ing. Let it be in sight on your bookcase or table, and notice 
how quickly it attracts the young. Its pages are full of the 
most interesting, varied, and useful information, the study 
of which insensibly excites the mind with a desire for more ; 
and this desire, once fairly kindled, endures through life, 
expanding and ennobling the intellect. A new volume of 
the Scientific American commences next week. Fathers, 
subscribe for your sons if not for yourselves. 

^ < ■ » » — • 

Recognition of American Merit. 

In the Transactions of the Institute of Naval Architects, 
London, England, 1879, are the names of John A. Tobin, 
Engineer Corps, U. S. Navy, J. B. and N. G. Herreshoft, 
United States America, all of whom were elected members 
at the last meeting* 
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JUineral Oil and Electricity for liiglitliouses. 

The annual report of the Lighthouse Board says that the 
substitution of mineral oil as an illuminant has been made 
in many of the fourth, fifth, and sixth order lights. All of 
these orders of lights would have been supplied except for 
the fact that it is found that the oil deteriorated when placed 
in the ordinary large oil butts in use, and many small cans 
have had to be. made, into which the supply of each station 
is placed. The great superiority of mineral oil as an illumi- 
nant over all other oils has induced the board to try the ex- 
periment of using it in the lightships. The oil used for this 
purpose is 300° of the flash test. It is thought that such oil, 
used in the Funck lamp, will much increase the usefulness 
of the lightships, and a great saving in the cost of oil will 
be made. 

The board is desirous of making experiments to test the 
relative merits of the electric light and other illuminants. 
^hese experiments must be made in some lighthouse and on 
a sufficient scale to exhaust the subject. There are many 
machines for generating electricity, several of them of 
American invention, and the board wishes to test the princi- 
pal ones. An appropriation of $"30, 000 as asked for the pur- 
pose of making these experiments. 

An appropriation of $50,000 is asked for the construction 
of a first-class lightship, fitted with a powerful steam fog 
signal, to take the place of the lightship now off Sandy 
Hook, entrance to Kew York harbor. This is regarded as 
one of the most important light stations on our coast; and 
as an immense commerce flows past it, it should be marked 
by a vessel having all the modern improvements, to make it 
a more certain guide to the mariner. Should an appropria- 
tion be granted, the present lightship could be moved to a 
less important station. 



The Eartli's JDay Increasing. 

In a recent lecture on '* Eclipse Problems," Professor 
Charles A. Young, of Princeton, said, with reference to the 
observed increase in the rapidity of the moon's motion, that 
the discovery led at first to the opinion that the moon's orbit 
was growing shorter, and that ultimately the moon would 
come down upon us. More accurate calculation, however, 
shows that there is no danger of so disastrous a result. The 
moon is not coming nearer, but our day is growing longer, 
owing to the friction of the tides upon the earth's surface. 
The tides act like a brake, and slowly diminish the speed of 
the earth's rotation. 



THE DUPLEX AIR COMPRESSOR. 

Although compressed air cannot, under ordinary circum- 
stances, compete with steam as a motive power, the ma- 
chinery necessary to its use has been perfected to such a 
degree that it has been extensively applied to mining, quar- 
rying, and engineering purposes, and it seems to be the 
only available motive agent for such uses. Compressed air 
as a motive power has been the subject of a great deal of 
practical investigation and experiment, and the losses aris- 
ing from increase of temperature by the compression of the 
air and the cooling by expansion, also losses due to the re- 
sistance of the valves, and dead spaces at the ends of the 
compression cylinders, have all been reduced, if not avoided 
altogether. 

The annexed engraving represents the duplex air com- 
pressor manufactured by the National Drill and Compressor 
Company, of 76 and 78 Center street, 
l^ew York city. This machine, 
though quite plain in appearance, is 
of unusual strength and efficiency. 
We are informed that the perform- 
ance of this engine is fully equal to 
that of the best engines in market. 
The dimensions of the compressor 
are as follows: Length of bed, 12 
feet inches; height of center of 
cylinders from floor, 18 inches; 
diameter of steam and air cylinders, 
10 inches; stroke of pistons, 18 
inches; length of connecting rod, 
52 inches; diameter of wheel, 5 
feet 6 inches; number of revolu- 
tions per minute, 133; cubic feet 
of free air compressed per minute, 
436; weight of machine, 11,4001b. 

Steam is admitted to the steam 
cylinders by a slide valve having an 
automatic cut-off. The air cylin- 
ders are lined with composition, and 
kept cool by water which passes 
spirally around the cylinder from 
the center toward the ends. By 
this arrangement the air cylinder is 

kept cool without having water in the cylinder. The 
air piston is adjustable, and travels to within one thirty- 
second of an inch of the cylinder heads. The induction 
and eduction valves are made so that they can be removed 
without disturbing other parts of the machine. 

The National Drill and Compressor Company build single 
and duplex compressors of different sizes, which may bt? 
run by direct connection with steam engines, as in the 
engraving, and others which may be run by belts or gearing 
from the shafts of water wheels or other motors; they also 
make a variety of rock drills and mining machines which 
are in use and well known in all parts of this country, and 
are widely and favorably known in foreign countries. 



A NEW TELEPHONE. 

In the telephone shown in the annexed engraving the in- 
ventor has made use of Jamin laminated U-magnets to secure 
great magnetic power with little weight. The ends of the 
magnet are cut off diagonally, and the poles are each sur- 
rounded with a helix of fine insulated copper wire connected 
as in an electro-magnet. Two of these magnets are attached 
to an elliptical hoop, which surrounds the head and supports 




NOVEL TELEPHONE. 

the diaphragms and ear pieces. Each diaphragm carries a 
light triangular armature, which fits the poles of the magnets 
and nearly touches them. The telephones are connected 
with each other and with the line. The operation is similar 
to the Bell telephone. The instrument shown in the engrav- 
ing is arranged as a receiver to be used with any of the ordi- 
nary transmitters, but it may be arranged as a transmitter. 

Mr. Andrew C. Hubbard, of Danbury, Conn., is the in- 
ventor of this telephone. 

^ < t p m 

A NOVEL system of insurance for girls has existed for 
several generations among the Danish nobility of Copenha- 
gen. A nobleman, upon the birth of a daughter, enrolls her 
name with the insurance society, paying at the time a fee, 
and subsequently an annual sum, until she reaches twenty- 
one. She then becomes entitled to a fixed income from the 
society, and to apartments in the' large building of the asso- 




DUPLEX AIR COMPRESSOR. 

elation, which is surrounded by gardens and a park. Should 
her father die in her childhood, she may immediately occnpy 
the apartments. Should she die or marry, the income and 
the right to entail the home both lapse. 



Men of science, students, inventors, and every other class 
of persons desirous of keeping up with the times should be- 
come regular subscribers to this paper. They will find it a 
p.iyi Hi!, investment, for the Scientific American not only 
contains a record of all the important discoveries and inven- 
tions of this country, Great Britain, and other English speak- 
ing countries, but translations from the French, German, 
and other foreign scientific and industrial publications. 



MISCELLANEOUS INVENTIONS. 

Mr. Judson S. Corbin, of Clinton, Iowa, has patented an 
improved gate, which Is j5o constructed that it may be 
opened and closed by the wheels of passing carriages ■ It 
is simple, convenient^ reliable, and not liable to be ob- 
structed or get out of order. 

An improved water closet cistern has been patented by 
Mr. Hugh Houston, of Pittsburg, Pa. The object of this 
invention is to provide an improvement in that class of auto 
matic overflow cisterns for water closets, whose discharge 
is so regulated, by means of an overflow compartment or 
chamber and float and valve connected therewith, that the 
discharge occurs at regular intervals, and each time gives 
the water closet bowl a sudden flush and thoroughly washes 
it out. 

An improvement in letter boxes has been patented by 
Messrs. Wauhope Lynn, of Kew York, and Gottfried Clasen, 
of Brooklyn, N. Y. It consists in providing the box with a 
tube extending from the slit at the top inward and down- 
ward, and closing the lower end with spring doors having 
arms in position to be operated upon by a plunger connected 
with the hinged door covering the slit at the top on the out- 
side, whereby, when the outer door is opened to put a letter 
in the box, the doors at the end of the tube are closed, thus 
cutting off communication through the tube with the inte- 
rior of the box ; but when the letter is slipped through the 
slit and the outer door allowed to close, the inner doors open 
and permit the letter to fall within the box. 

Mr. Theodore L. Wiswell, of Olathe, Kan., has patented 
a combined buckle and trace carrier, consisting of a metal 
skeleton buckle frame having hooks located opposite each 
other, and having their ends bent inward, then forward and 
downward, to adapt them for holding the cockeyes of the 
traces securely when the latter are not in use, and yet permit- 
ting convenient detachment of the cockeyes when requii'^. 
An improvement in grooving irons has been patented by 
Mr. John W. Ammons, of Columbia, Mo. The object of 
this invention is to provide a plane iron which will chamfer 
off the outer corners of the groove simultaneously with the 
planing of the groove. It consists in a plate with beveled 
cutting edges combined with a grooving iron. 

An improved swinging gate that is to be placed across a 
railroad track to keep cattle and other animals off, has becn 
patented by Messrs. David A. Walker and John R. Smith, 
of Fort Benton, Montana Ter. It is to be opened by the 
contact of the pilot or cow catcher of the locomotive, and 
will close automatically immediately after the passage of 
the tram. 

An improved combination tool, patented by Mr. Morgan 

H. Sly, of Shepardsville, Mich., combines several tools in 

I one for the convenience of the mechanic, farmer, lioiise- 

I keeper, and others. It consists of a screwdriver, nail puller, 

wrench, nail hammer, wire cutter, riveting hammer, and 

pinchers combined in one tool. 

■ An improved feed bag for horses, patented by Mr. J^dwin 
Forbes, of Brooklyn, K. Y., has means for supporting feed 
bags in a convenient position for horses to eat from with 
' out interfering with the natural movements of the head. 
It consists in a spring arm adapted for connection upon the 
hames, with its outer end extending over the horse's head, 
and from which outer end the feed bag is suspended. 

Mr. Patrick Gallagher, of Eureka, Nev., has patented an 
improved fire escape for attachment to buildings, which is 
so constructed that people can readi- 
ly escape from the upper stories of 
burning buildings when the stair- 
ways may be rendered impassable 
by the fire. 

Mr. Samuel H. Gregg, of Craw- 
fordsville, Ind.^has patented a fence 
panel formed of a long and short 
post, twisted wires, and hook headed 
bolts, arranged and applied in a 
novel way to f«rm an inexpensive 
yet substantial fence. 

An improvement in vises has been 

patented by Mr Fortonato C. Zanet- 

ti, of Bryan, Texas. It consists in 

providing the clamping-jaws, which 

are secured to the lower end of the 

fixed jaws of the vise, with a spherj 

cal socket and adjusting-screw, to 

adapt the said jaws to embrace a ball 

on a standard attached to the bench, 

to form a ball-and-socket connection 

between the vise and bench. 

Mr. Joseph Seller, of Norwalk, 

. Conn., has patented an improved 

device for connecting the mirror 

standards or supports with a bureau, 

in such away that they can be easily attached and detached. 

Mr. Charles F. Harvey, of Van Buren, Ark., has invented 

an improved attachment for the dashboard of wagons, and 

other vehicles drawn by horses, for holding the reins. It 

consists of an adjustable frame attached to the dashboard, 

supporting a horizontal bar, composed of two parts, the 

upper part being divided so that the reins can be slipped 

down between the two parts. 

Mr. Samuel Y. Kennedy, of New Haven, Conn., has pa- 
tented a device for removing the metallic primer from an 
exploded cartridge shell, for applying a new primer, and for 
closing the shell tightly about the ball after it has been re- 
loaded. 
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An improved implement for browning coffee, popping 
corn, and roasting peanuts has been patented by Mr. Steplien 
M. Poff, of Olmaha, Neb. It consists in a pan made with a 
close top, having a hole in its top closed with a close cover 
having a perforated slide, three ribs or flanges upon the bot- 
tom, and a handle attached to the rear end. 

An. improvemeot in gates has been patented by Mr. Alonzo 
O. Dean, of Bethel, Yt. It consists in a gate post with an 



1532^ years; passenger cars, 15^ years; stock cars, 10 years; I on exposure to the air does not seem to be the result of Oxi- 



freight cars, llj^ years; iron rails, 7 years; steel rails, 14 
years; oak ties, 7 years; pine ties, 4^ years; cedar ties, SJ^ 
years; truss bridges, 9^ years; trestle bridges, 8 years; pile 
bridges, 9 years; joints and fastenings, 7 years; fencing, 83^ 
years. One road gives the life of itslocomotives as 8 years, 
and of passenger cars 15; another road reports the former at 
24 years, and the latter at 20. Only one road puts the life of ■ 



dation, as on opening the bottle in an atmosphere of carbonic 
acid the same reaction takes place. 

I am at present working up this subject in the hope of 
finding in what state this colorless solution of copper exists. 



iron socket Hunk into the ground and braced by extending passenger cars as high as 20 years, and the lowest reported 

life rate of such cars is 8 years. The shortest life of iron 
rails is 3 years, and the longest 12; four roads report it as 10 
years. Only four roads report the life of steel rails, and they 
give it as 9, 12, 15, and 20 years respectively. These data 
differ considerably from those of roads in other sections of 
the country. 



arms; the gate is hung on rollers pivoted in a frame attached 
to the post, and provided with a ratchet bar which engages 
a toothed wheel connected with a helical spring. When the 
gate is opened the spring is wound up, and retracts when it 
closes the gate. 

Mr. Philip W. Cassil, of Kew Athens, O., has patented an 
improved weather strip for doors. The invention consists 
in the combination with a main strip and the cap strip of 
bent straps engaging with hooks or staples, and serving to 
hinge the strip eccentrically to the door. 



Household Perils. 

Under this head the Boston Journal of Chemistry names 
several dangerous substances which find their way into house- 
holds. There are two or three volatile liquids used in fami- 
lies which are particularly dangerous, and must be employed, 
if at all, with special care. Benzine, ether, and strong am- 
monia constitute this class of agents. The two first named 
liquids are employed in. cleansing gloves and other wearing 
j apparel, and in removing oil stains from carpets, curtains, 
etc. The liquids are highly volatile, and flash into vapor so 



THE CLIMAX SAFETY HAMMERLESS GUN. 

There can be very, little doubt now that it is only a mat- 
ter of time when the hammerless gun, or gun with internal 



Aliicarlu ItlueL 

G Auerbach recently read a paper on this subject before | soon as the cork of the vial containing them is removed, 
the Chemical Society, London. He states: About eighteen Their vapors are very combustible, and will inflame at long 
months since a blue coloring matter was brought into the ' ^^^tances from ignited candles or gas flames, and coi^sequently 




they should-never be used !n the evening when th^ house is 
lighted. Explosions of a very dangerous nature will occur 
if the vapor of these liquids is permitted to escape into room 
in considerable quantity. In view of the. great hazard of 
handling these liquids, cautious housekeepers will not allow 



market as a substitute for indigo. It is now disused on ac- 
count of its high price and its unstable nature when exposed 
to sunlight. The researches contained in this paper were 
finished in May, 1878. The author gives a^ 6 -it ;.6 of previous 
work on the subject, and recommends the following method 
of preparation: 1 part of dry mono-nitro-alizarin, 5 parts con- 
centrated sulphuric acid, and 1^ parts of glycerine (sp. gr. 
1-262), are mixed and heated gently. Reaction commences 
at 107° C, becomes violent, the temperature rising to 200°. 
Much frothing takes place, with evolution of sulphurous 
acid and acrolein. The whole mass, when frothing has sub- 
sided, is poured into water, boiled up and filtered, the resi- 
due being boiled out three or four times with dilute sul- 
phuric acid. 

The mixed filtrates are allowed to cool, and the blue sepa- 
rates in brown crystals. These are purified by mixing with 
water and adding borax till the solution becomes brownish 
violet, the blue with the boric acid forming an insoluble com- 
pound. This residue is washed, decomposed with an acid, and 
the pure blue obtained as a violet silky paste. If required 

perfectly pure, it must be crystallized successively from , them to be brought into their dwellings, and this course is 
, its various solvents, high boiling naphtha, amylic alcohol, 




hammers, will entirely, or almost entirely, supersede the 

ordinary gun with external hammers. The doubt with 

regard to hammerless guns has been whether they were as ^^^ glacial acetic acid. When pure it forms brown shining 

safe to use and as free from accidental discharge as the old needles, melting 268-270^. It has the formula CnHnN04. 



style; and this doubt has had some foundation, for many of 
the hammerless guns are made with a locking bar which 
secures the triggers only, and allows the hammers to be 
jarred off and charge exploded when the locks have become 
worn or light in the pull off. 

With the Olimax hammerless gun such an accident appears 
absolutely impossible, for not only are the triggers bolted 
automatically, but, as may be seen by reference to the en- 
graving, there is a strong block, c, which rises in the front 
of the hammers, 5, as the gun is opened, which block 
interposes between the hammers and the strikers, e, and 
thus prevents any chance of the former reaching the 
striker, and thus exploding the cap. This block, c, is 
operated upon by the trigger, d, the pulling of which removes 
the block, and allows the gun to be fired. So that not only 
is the gun secure when the triggers are bolted, but even 
when the gun is placed at full cock ready for firing. Ko 
jar or fall can explode the gun, for should the locks be jarred 



Salts were prepared and analyzed, but the lesults were not 
satisfactory, as it was difficult to obtain them quite pure. 
Bromine derivatives were also prepared and examined. The 
action of chlorine, zinc dust, acetic anhydride, etc., have also 



commendable. 

As regards ammonia, or water of ammonia, it. is a very 
powerful agent, especially the stronger kinds sold by drug- 
gists. An accident in its use has recently come under our 
notice, in which a young lady lost her life from taking a few- 
drops through mistake. Breathing the gas under certain cir- 
cumstances causes serious harm to the lungs aud membranes 



been studied. The author discusses the constitution of the | of the mouth and nose. It is an agent much used at the pres- 
blue, and thinks it must be closely related to the aldehydines ent time for cleansing purposes, and it is unobjectionable if 



discovered by Ladenburg, which are formed when aromatic 
orthodiamides act upon aldehyds. 



Ammonia on Brass. 

John Y. McLellan, of Glasgow, writes to the Chemical 
News as follows: 

While experimenting on the action of liquor ammonia on 
various metals and alloys, with a view to determine the most 
suitable for the contraction of a certain part in an ammonia 
plant, I have met with a reaction on brass which, so far as 
I know, has not before been recorded and of which this note 
is a preliminary notice. If a small piece of brass or a few 



down, the hammers would simply fall upon the safety block brass turnings be covered with liqu.or ammonia, sp. gr. 0-880, 
instead of upon the strikers. in a closely fitting stoppered bottle, and placed aside for a 

Too much importance cannot be given to this principle of | few days, it will be found that the ammonia has acted on the 
making a gun secure from accidental dis- 
charge when placed at full cock. Probably 
more than half the accidents that occur with 
guns occur through some blow or fall, caus- 
ing the hammers to fall and thus fire the car- 
tridge. 

The principle of the Climax hammerless is 
also particularly well adapted for rifles of 
various kinds, there being no hammer to catch 
into anything when deer stalking or pushing 
through thick brushwood. 

The breech fastening of this gun has not 
only the double grip bolt under the barrels, 
but also a very powerful grip formed by the 
top lever engaging a projection at the end of 
the rib. Thelock is madeupon the principle 
of an ordinary side lock, and is so arranged that 
the locks can be taken off like the locks of an 
ordinary gun. The rods which force the 
locks to fufl cock are completely undercover, 
so that there is no chance of water reaching 
the lock work. In this gun the jar given 
when firing heavy charges from one barrel 
cannot fire off the other barrel. This is an 
advantage which will be appreciated by sports- 
men who have used large rifles with heavy 
charges. Fig. 1 in the engraving shows the 
exterior of the breech and the locks. Fig. 2 shows the inter- 
nal construction of the lock, and Fig. 3 shows the hammer, 
h, cocked, and the safety block, c, in position. 

These superb guns are manufactured by Messrs. Holland 
& Holland, 98 Kew Bond street, London, England, a descrip- 
tion of whose fine workmanship we gave an account in a re- 
cent number of the Scientific American. 




HOLLAND'S CLIMAX SAFETY HAMMERLESS GUN. 



Tlie liif e of Railways and Rolling Stock. 

The report of the Illinois Railroad Commissioners contains 
the following data concerning the average life of the rolling 
stock and superstructures of twenty-six roads: Locomotives, 



copper of the brass to such an extent as to produce a solution 
of a more or less characteristic violet color, due to the pres- 
ence of oxide of copper held in solution by ammonia. If 
this solution be still allowed to remain undisturbed for a few 
days longer free from contact with the air, this violet color 
will gradually disappear, leaving a colorless solution, which, 
however, is no sooner brought into contact with the air by 
removing the stopper than the violet color is reproduced, 
and by again stopping the bottle and leaving it aside the same 
reaction occurs and may be reproduced over and over 
again. 
. Theproductionof the violet color from a colorless solution 



proper care is used in its employment. The vials holding it 
should be kept apart from others containing medicines, etc., 
and rubber stoppers to the vials should be used. 

Oxalic acid is considerably employed in families for clean- 
ing brass and copper utensils. This substance is highly 
poisonous, and must be kept and used with great caution. 
In crystalline structure it closely resembles sulphate of mag- 
nesia or Epsom salts, and therefore frequent mistakes are 
made and lives lost. Every agent which goes into families 
I among inexperienced persons should be kept in a safe place, 
and. labeled properly and used with care. 

■ w> ^ ■ t ^ ■ 

Congress of American Potters. 
The sixth annual convention of the Potters' Association 
of the United States began in Cincinnati, Ohio, December 
2. About a hundred manufacturers were pre- 
sent, representing all the prominent centers 
of the industry. The secretary reported that 
the past year had been an eventful one in the 
history of the ceramic art in this country. 
Kever before had more rapid advances been 
made in any department of industry. Addi- 
tions and improvements have been made to 
nearly every pottery in the United States. 
Several new ones have been built, and others 
are soon to be erected. Each manufacturer 
has seemed determined to succeed, and, bend- 
ing all his energies to that end, the result has 
been, a success far surpassing the most san- 
guine anticipations. With increased know- 
ledge has come increased power, and the 
result may be seen in the quality and beauty 
of our productions, which are rapidly taking 
rank with the best products of other lands, 
and the old prejudice against American ware 
is now nearly a thing of the past. Especially 
in the decorative department has the improve- 
ment been marked. The demand for this class 
of goods has rapidly increased, and American 
artists have succeeded in producing results 
never before accomplished in this country. 
Some of the lady artists of Cincinnati are 
fast gaining a national reputation for their beautiful work. 
We need in this country more art schools. The success of 
our industrial and commercial interests depends largely upon 
this. A cultivation of taste and a love of art would create 
a demand for wares .of higher artistic order, and thus build 
up an industry which might in time rival the most beautiful 
productions of Europe. This holds good not only in the 
ceramic, but every department of industrial art. 



Five Sundays in February. — It is interesting to note 
that in February next there will be five Sundays. This 
occurs but three tinies in a century. . 
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AGRICULTURAL INVENTIONS. 

Mr. Reuben Graves, of Hope Town (Lostant P. O.), La 
Salle County, 111., has invented an improved jointer for 
plows, which is so constructed that it may be adjusted to 
throw its furrow slice forward or sidewise or rearward. It 
may be leveled however its standard may be attached to the 
plow beam, and it may be adjusted to cut its furrow slice 
loose from the ground. 

An improvement in grain planters has been patented by 
Mr. John W. Rykard, of Abbeville, S. C. The object of 
this invention is to furnish a simple, inexpensive, and effect 
ive seed planter or dropper for attachment to a plow, to be 
operated by the plowman. 

Mr. William W. Sauls, of Denison, Texas, has patented 
an improvement in cotton choppers, which consists in com- 
bining a chopper with mechanism for operating it, and a 
brake and hand lever. In order that this machine may work 
properly it is necessary that the seed should be planted or 
drilled in a straight line. To insure this the inventor has 
constructed a planting attachment for the machine. 

^ i m t m 

BOAT-LOWERING AND DETACHING APPARATUS. 

The engraving represents an automatic brake for tackle 
used in lowering ships' boats, and for other purposes requir- 
ing a self-acting brake for controlling running ropes. The 
engraving shows the apparatus in perspective in 
Fig. 1 and in section in Fig. 2. The brake is ope- 
rated by the strain of the rope to which it is ap- 
plied. 

The curved lever, A, is pivoted on the pin, B, in 
a frame resembling that of a pulley block. A sheave, 
having one or more grooves, according to the num- 
ber of ropes employed. Is journaled in the lower 
part of the frame, and the curved lever carries a 
hexagonal roller. In the upper part of the frame 
there is a sheave of small diameter, over which the 
rope passes on its way out of the apparatus. The 
rope passes over the upper and lower sheave upon 
one side, and over the roller carried by the lever on 
the opposite side, so that any strain on the rope 
tends to move the lever so that its lower end acts as 
a brake on the rope passing over the lower sheave. 
The device is supported by the external stirrup, and 
the pressure of the lever upon the rope is lessened 
by pulling on the rope attached to its outer end. 

The apparatus is the invention of Mr. William A. 
Brice, of Paris, France. 

Steam on PennsylTania CanaliSt. 

For several years efforts have been making to find 
an acceptable substitute for mules in hauling coal 
barges on the Pennsylvania canals. A new attempt 
will be made next spring. A steam canal boat is now in 
course of construction, to be put on the Lehigh and Delaware 
canal between Mauch Chunk and this city. The craft is to 
be entirely of iron, except the cross beams and deck. It 
will be eighty-eight feet in length, ten feet seven inches in 
breadth, and will be propelled by a ten-horse power steam 
engine with a screw wheel. It is said that, by a new inven- 
tion to be applied to the screw, there will be biit little agita- 
tion to the waters, and the washing out of the banks will 
consequently be avoided. The boat will have a carrying 
capacity of 105 tons of coal when drawing five feet of water. 
If it works satisfactorily a number of them will be con- 
structed. 

— ■ m t t I m ■ ^ 

Tobacco. 

BY T. B. SPALDING, M.D., OP TROT, ILL.* 

In a recent essay before this society, I considered the ac- 
tion of alcohol within the human system, and on this occa- 
sion I am pleased to respond to your courteous invitation with 
observations on the action of tobacco. These agents might 
be profitably presented as almost identical in action, and 
shown to be largely accessor}'' to each other's sins, but the 
temperance is waived for the physiological phase of the argu 
ment. 

Of tobacco's origin, its introduction, its compositiori, its 
cost, the extent of its consumption, and the processes of its 
preparation, I purposely pass, to deal more directly with it 
in its physiological relations to the functions and forces of 
human life. 

Eminent authority in every country and in every depart- 
ment of science, concur in classing tobacco among the nar 
cotic poisons, than which none are more deadly; indeed, 
like Aaron's rod, it has secure within itself the most magi- 
cal and worst of all its rivals. Nicotia, sulphureted hy- 
drogen, hydrocyanic acid! What a den of deadliest poi- 
sons, all having their habitat in this colossal curse, termed 
tobacco ! 

A poison is declared to be " anything whose natural action 
is capable of producing a morbid, noxious, and dangerous 
effect upon the organization of anything endowed with life." 
Thus we perceive the definition is the perfect picture of to- 
bacco's action. Acquainted with this agent for over two 
hundred years, medical science, speaking with the tongue of 
every science, declares tobacco wholly innutritions, and 
further still, declares it nauseous; not only that, but nox- 
ious ; and further yet, a repository of deadliest poisons. 
From this dictum there is no appeal ; in its truth medical 
men are forced, by their culture, to concur. But even then 
they dandle with Delilah till shorn of strength, and science 
must still be summoned and held aloft for the healin^i;- of the 
* An address before the Madison County Medical Society. 



nation. If tobacco is a poison, it ought to act as such, and 
it may be safely affirmed it has no other action ! — no other 
use in medicine, than to depress vitality. Thus it nauseates, 
it paralyzes the nerve centers, producing relaxation of the 
muscular system, and produces such dreadful prostration 
that medical literature is full of warning, and abounds with 
reported cases of fatal poisoning by this agent. When med- 
ical science was in her cradle, and chloroform in the em- 
brace of chaos, ere anaesthetics had come, as the olive leaf 
dove, to the ark of jEsculapius, surgeons soothed their suf- 
fering patients with powerful potations of tobacco, and thus 
they utterly prostrated the vital powers, relaxed the muscu- 
lar system, and then proceeded to reduce laxations! How 
direful must have been a patient's difficulty, if half so dread 
f ul and distressing as the remedy. 

It may be affirmed and demonstrated of tobacco, what is 
Strikingly exceptional, namely, that it alone of all the vege- 
table kingdom possesses two active principles — the one an 
alkaloid, and the other oil, and both the deadliest of poisons. 

It has been urged in support of fashionable poisons, that 
because multitudes use them, therefore they can't be espe- 
cially dangerous; but professional science and experience 
teach that there isn't an agent in the entire armory of toxi- 
cology, but the human system, by continued use, may at 
length be brought to tolerate it. 




BRICE'S BOAT-LOWERING APPARATUS. 

One-fifth grain of strychnia, or one grain of morphia, will 
destroy life, yet, by constant and long continued use, the 
blunted susceptibilities of the nerve centers may be made so 
to tolerate these and like poisons that eventually enough 
may be taken to destroy fifty men. It is demonstrated in 
the observation of every one that the use of noxious agents, 
especially tobacco, begets a morbid appetite which demands 
that continually more of it may and must be employed to 
produce the same impression. 

Such we know are facts respecting what is noxious, but is 
not the case with what is nutritious. Medical science is not 
satisfied with statements, but sounds the depths in search of 
a philosophy for asserted facts, and she declares, in this re- 
gard, that nutritious agents create and renew nerve cells and 
structures, and endow them with the finest physiological 
sensibilities, while noxious agents disturb the conditions 
essential to their renewal, and so benumb and paralyze their 
normal sensibilities, and produce inevitably the pathological 
and characteristic condition of requiring continually more 
of the disturbing poison to produce the same impression. 
With these truths we enter the most fascinating field in 
nature to consider the conduct of this agent in the labora- 
tory of life. Nowhere has Deity evinced such evidences of 
an intelligent, divine supernatural as here presented in the 
adaptation of means to ends — in the perfect play of affini- 
ties and forces ever operative in the construction and de- 
struction, the waste and renewal, of this physical citadel 
that enshrines an immortal soul. The whole sublime but 
sensitive train of transition involved in the conversion of 
solid food, first into fluidity, and under the auspices of vital 
force, transformed upward through intricate gradations till 
it attains the climax of its course in other solid forms, either 
of flesh or bone or brain, and then the oxidation of these 
and the evolution of heat and force, is the perfect process of 
what we term digestion. The brain is the depot of life's 
dynamics! It is the sun of the physiological system which, 
with its accessory centers and nerve cords, receive and 
transmit to the system a force that propels the mightiest 
and minutest processes of physical life. 

But the ability of these organs — as instruments of the 
mind— thus to receive and transmit this vital force, depends 
essentially on their structural health and perfection." Para- 
lyze or impair the perfection or structural integrity of the 
brain, disturb the subtile harmony of those changes of waste 
and renewal ever operative and essential to its structural 
perfection, and at once its power is impaired to forcibly and 
healthily perform its functions; and this adverse influence 
is precisely the action of tobacco as a depressing poison. 
The proposition is plain, the truth is self-evident and irre- 
sistible, that, with the nerve centers thus benumbed and 
blighted, and the vital force impaired, then every digestive 



process dependent on the harmonious action of vital force 
is weakened and discordant, and the physical and mental 
man is deranged to the extent that the physical machinery 
is injured. 

The noxious influence of tobacco is more actively opera- 
tive upon one class of persons than upon others. I may, 
therefore, for convenience, divide the victims of tobacco 
into two classes, assigning to the first class all those who do 
manual labor. These suffer le^t from fashionable poisons, 
because the deadening influence of noxious agents upon the 
nervous system is largely counteracted by physical toil, 
which strengthens the entire system and conduces to health; 
and thus it is that active poisons are thought to ^'kill 
slowly," and laboring people live long, apparently unin- 
jured, and practice poisonous indulgences. In all this great 
and glorious class of humanity, however, may be found the 
I fruits of tobacco's use, in the form of cancer on the lips and 
tongue, dyspepsia, constipation, and hemorrhoids. But let 
us consider the other class, wherein are included ladies and 
gentlemen of wealth, of fashion, and of leisure, those who 
live idle as well as those devoted to literary pursuits and 
purely sedentary occupations. Physicians, ministers, and 
lawyers are of this class, and in all these we find paralysis 
very prevalent, and that diversified and interminable train 
of nervous derangements whose name is legion. With con- 
stitutions enfeebled by physical inactivity and sen 
sibilities heightened by social and literary culture, 
consider for a moment the effect upon these highly 
nervous natures. To all of this priceless portion of 
humanity the use of tobacco is unmixed evil and 
rapidly ruinous. 

Again, it is affirmed by eminent authority that 
tobacco is the most prolific, if not, indeed, the only 
source of delirium tremens. 

First, the ancients were entirely unacquainted 
with these terrible terrors of the inebriate, and the 
records beyond the discovery of tobacco (1560) reveal 
no case of fnania a potu. 

Second, the normal action of tobacco is the pro 
duction of tremens, and the most frightful forms 
of delirium tremens are daily produced by the use 
of tobacco alone. 

Third, it is rarely possible to find an inebriate who 
does not use also tobacco, and careful inquiry will 
confirm the statenaent that, with 90 per cent of such 
cases, the tobacco habit was first formed. Its influ- 
ence deranged the nerve centers, an initial tremens 
was entailed upon the nervous system, which sug- 
gested to the morbid taste of the sufferer the 
soothing, sedative action of alcohol, and thus the 
allied agents forge for each other and fasten 
more firmly the chains of the servilest slavery. 
1 have employed professional science to loosen the 
pillars of tobacco's position, and with authority and with 
argument have carefully criticised its action and influence on 
the functions and forces of organic life. Earnestly in this 
direction I invoke the sober judgment of scientific medi- 
cine, and when you shall have ordered tobacco to abdicate, 
then only will it fall from popular use and favor, and with 
that will end the ruin it has wrought. 

In view of these truths, scientific and self evident, in the 
name of science that classifies all knowledge, in the name of 
science that seeks the essential nature of things, in the name 
of science that truthfully interprets the teachings of nature, 
issue the edict of your eminent authority and drive from 
popular use and favor this poisonous plague, and when this 
is secured a heavenly halo of light, an ineffable effulgence, 
will open up over the poisonous wastes of the world a broad 
and bright and beautiful pathway of crimson and of gold, 
wherein garlanded angels will gladly gather, proclaiming 
''peace on earth and good will toward men," and from 
highest heaven all over the earth shall you cause to be 
heralded God's emancipation proclamation to a world that is 
wasting its highest and holiest possibilities in the ruinous, 
depressing practice of popularized poisons. 



Fisli Killed by Electricity. 

A correspondent of Land and Water says: A curious in- 
cident of the whole of the occupants of a small fish pond 
being destroyed by a flash of lightning, is reported from 
Seek, Grand Duchy of Nassau. The Nassauer Bote states 
that during a very heavy thunder and hail storm at night 
time, a flash of lightning struck a small pond, well stocked 
with various kinds of fish, the property of the pastor of the 
parish. The following morning the whole of the fish were 
discovered dead upon the surface of the water. They had 
all the appearance of having been half boiled, and crumbled 
to pieces at the least touch, just as is the case with fish after 
being boiled. Neither any external nor internal injury 
could be observed, the scales being intact and the swimming 
bladder filled and well preserved. The water in the pond 
was still muddy and dull the morning after the storm, as 
if the lightning had only then struck it. 



Our Chief Cities Eighty-flTe Years Ago. 

The South Carolina and Georgia Almanac for 1794, a 
copy of which has fallen into the hands of the Charleston, 
(S. C.) News, contains a table in which the populations of 
the chief cities of the United States are set down as fol- 
lows: Philadelphia, 42,520; New York, 30,000; Charleston, 
20,000; Boston, 18,000; Baltimore, 13,503: Newport, 6,000. 
At that time the entire population of the country was less 
than 4,000,000. 
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AMERICAN industries-No. 27. 

THE MANUFACTURE OF LEATHER. 

The industry which forms the subject of this article is of 
very ancient origin, and it is doubtful if there exists to-day 
a line of manufacture whose processes have suffered so little 
change in the course of time as that of leather making. It 
cannot be said that the leather of to-day is superior to that 
of a hundred years ago • it is true the processes have been 
improved, so that less time is required than formerly, but 
there is no radical change in the materials or methods of 
leather making. The machinery used in handling hides 
during the process of tanning, and the methods and ma 
chinery for treating the hides after they become leather, 
have been greatly improved, so that the manufacture of 
leather is now conducted in accordance with the spirit of 
the times. 

The leather interest is one of the most important of our 
day, employing a greater number of hands than any other 
mechanical industry excepting carpentry and other wood 
working. The yearly product of the combined leather inte- 
rest exceeds three hundred millions of dollars ($300,000,000). 
Agriculture and the railroad interests alone surpass the 
leather interest in values created and involved. 

It is not the purpose of this article to trace the history of 
leather making, nor to give all of the details of its manu- 
facture, but to briefly describe one of the oldest, largest, and 
most successful leather manufactories in the country. We 
refer to the establishment of Messrs. T. P. Howell & Co., 
of l^ewark, N. J., whose works we illustrate on our title 
page. 

This house dates its existence from the time when 
Newark, now a city of 130,000 inhabitants, was but a village 
of 8,000 inhabitants, and New York city was no larger than 
Newark is at present. The establishment was then small, 
and engaged principally in the manufacture of patent 
leather, then a comparatively new article in this country. 
In 1848 the buildings of S. M. & T. P. Howell having 
been destroyed by fire, new ones were built on the site of 
the present works, ind in 1855 the style of the firm was 
changed to T. P. Howell & Co. Since that date new build- 
ings and improved machinery have been added as required, 
until the establishment ranks as one of the largest and best 
appointed in this country, and in the production of patent 
and enameled leather it is the largest in the world. 

The buildings of the Newark tannery cover about four 
acres, and there is a tannery in Middletown, N. Y., owned 
by the same firm and doing the same kind of business. 

In this establishment none but the choicest hides are used, 
of which they have a regular daily supply, received by spe- 
cial train, and transferred to the hide house shown in one of 
the upper views in the engraving, where the horns and tails 
are removed, and they are trimmed and otherwise prepared 
for future operations. In preparing a hide for tanning, the 
first operation is that of soaking in water. For this purpose 
they are placed in large numbers in pools ; from the pools 
they are taken to the beams, where fatty substances are re- 
moved; they are then placed in vats containing a lime solu- 
tion and allowed to remain for a week. The lime dissolves 
the hair sheath and combines with the fat of the hide to 
form an insoluble soap. When the hair and the epidermis 
yields to the touch the skins are taken out and scraped on 
the beams, with a curved two-handled scraper called the 
unhairing knife. After the removal of the hair the flesh is 
removed by means of a knife similar to the unhairing knife. 

After these operations, and before subjecting the hide to 
the tanning process, the lime as well as dirt and animal im- 
purities must be removed. This is accomplished by first 
submitting the hide to a process called bating, and then 
working out the bate by means of washing and by the use 
of a sort of burnishing tool or rubber that is brought to 
bear upon the hide as it is laid over a beam. The washing 
is accomplished by beating the hides in a machine resem- 
bling a fulling mill, and tumbling them in huge wooden 
cylinders supplied with a stream of water. When the hides 
are removed from these cylinders they appear very clean 
and white ; they are now ready for the process of tanning, 
and are conveyed to the tan v-ats, where they are immersed 
in a strong liquor prepared from the bark of oak and 
hemlock. Here the hides remain, with the exception of 
short intervals of handling, for a period varying with the 
purpose for which the leather is intended — from two weeks 
to two months. 

To hasten the process the liquor in some of the vats is 
constantly agitated by large paddle wheels, seen in one of 
the middle views, which not only revolve the liquor but the 
hides also. After the tanning is completed the hide is 
transferred to the curriers, who shave it on the rough 
flesh side, reducing it in thickness, removing irregularities, 
and making the rough side smooth and even. The skin 
during this process is supported on a beam, the workman 
preventing the skin from slipping by pressing his body 
against the portion hanging over the end of the beam. The 
knife used for this purpose is wide and straight, having at 
one end a T-shaped handle, and at the other a straight one. 
It has a peculiar wire edge, kept in order by a burnisher. 
After shaving, the skins are thrown into fresh liquor, re- 
tanned, and then scoured. For this purpose they are placed 
upon large tables and worked with a tool called a slicker. 
The department in which this work is carried on is shown in 
one of the middle views, and the '' slicker " is represented 
in detail in the upper portion of the view. 

The leather made in this establishment is split into three 
parts. The grain side is enameled in various colors, and is 



used for carriage tops and upholstering. The middle is 
japanned for carriage and harness use, and the flesh side is 
used in shoe manufacture and for other purposes. 

The portion of the skin which is japanned is stretched on 
a wooden frame, and after receiving a black groundwork — 
which is allowed to dry — a coating of japan varnish is 
applied and baked on. Patent leather is made in different 
colors for different purposes, and although this particu- 
lai* article is a specialty with this house, we are informed 
that with the exception of sole leather, there is nothing in 
the line of leather that is not made here. 

It is gratifying to add that the vast product of this immense 
concern is not only used in the Uuited States and Canada, 
but is also shipped to all parts of the world. The firm com- 
mands a very large trade in England and her Colonies, South 
America^ and all the principal foreign countries. They are 
as well acquainted with the demands of the foreign markets 
as with the requirements of their home trade. 

Messrs. T. P. Howell & Co.'s New York house is located 

at 77 Beekman street. 

^ < I » ^ 

MECHANICAL INVENTIONS. 

A machine for hot-pressing cloth, in which the cloth is 
made to pass between a hollow press box heated by steam 
and an adjacent pressing cylinder, has been patented by Mr. 
Ernst Gessner, of Aue, Saxony, Germany. The improve- 
ment consists in the combination, with two or more cylin- 
ders and corresponding press boxes arranged to give a re- 
peated pressure upon one side, or successive pressures upon 
opposite sides of the cloth, of a carrier belt, roller, or equiva- 
lent device, adapted to receive the cloth from one press box 
and prolong its travel ^i its passage to the next press box, 
whereby a sufladent time is allowed for the goods to becojiie 
cooled before receiving the second hot-pressing. 

An improved steam generator, patented by Mr. Dan Abell, 
of Carson City, Nev., consists in combining with a steam 
generator feed water pipes extending through the flues and 
projecting through an opening at the front and a cap for 
covering the ends. 

Mr. Rosseel Payne, of Ox Bow, N. Y., has patented a plow 
that will remove the snow from a railroad track and deposit 
it either to the right or left of the track, as may be desired, 
by means of a wheel with cutters revolving in the vertical 
plane and attached to the forward end of a platform car. 

, ^ < > > » 

Our Increasing Xlxport Trade* 

The following table from the annual report of the Chief of 
the Bureau of Statistics shows the greatly increased values 
of the exports of our principal domestic productions during 
the fiscal year 1879, as compared with the exports of the 
same articles during 1868 and 1878. It should be remem- 
bered that the increase in the value of the exports has been 
attended by a considerable fall in the market price of certain 
of the articles named in the table : 



A Proposed NeiF Trade Mark Ijaw. 

To the Editor of the Scientijic American : 

I believe it is admitted that the failure of the trade mark 
law to give jw'otection is a misfortune to the manufacturing 
interests of the country. 

I suggest that Congress has a right to give incidental pro 
tection to trade marks under the power to levy and collc( i 
taxes. 

Let the Bureau of Internal Revenue print and sell, to every 
manufacturer who desires it, an internal revenue stamp, bear- 
ing the trade mark of that manufacturer, the same as is now 
done to proprietors of patent medicines. The cost of these 
stamps should be merely nominal, but their forgery should be 
visited with all the penalties now inflicted for counterfeiting 
revenue stamps. Fines could be divided between the owner 
of the trade mark and the United States, or otherwise, as 
found best. 

This imposition of a tax would be uniform throughout the 
United States, and therefore conforming to the requirements 
of the Constitution, but the payment would be optional with 
those who desired its protection. Such protection could be 
made almost absolute under the revenue laws. 

I would like this idea, which I have here crudely outlined, 
to be criticised by your readers. 

W. A. Bartlett. 

Washington, December, 1879. 

^ < t > » 

TJie Inspection of Steam Vessels. 

In his annual report the Supervising Inspector-General of 
steam vessels makes the encouraging statement that not- 
' withstanding an increase of 400 vessels to the steam mer- 
■ chant marine of the United States since 1875, and notwith- 
standing the largely increased passenger capacity of the 
steamers built since then, there has been a steady falling off 
in the number of fatal casualties. These were, during the 
past five years, as follows; 607 in 1875, 398 in 1876, 224 la 
1877, 212 in 1878, and 177 in 1879. 

Attention is called to the necessity of legislation in the 
matter of taxation for license fees for small steam pleasure 
vessels or yachts, which, even though they may be no larger 
than a common sloop's yawlboat, are compelled to pay the 
same fees for license as commercial vessels of 100 tons bur- 
den, which excessive tax has in many cases actually pro- 
hibited their use, as many persons desirous of owning such 
vessels for their own pleasure feel unwilling to pay a fee of 
$25 yearly for inspection. In this connection Mr. Duniont 



Commodities. 



Agricultural impl'mnts.. 

Animals, living 

Bread and breadstuffs.. 

Coal 

Copper and brass, and 
m'n'f's of, not includ- 
ing copper ore 

Cotton, m'n'f 8 of 

Fruits of all kinds 

Iron and steel and 
m'n'f's of, exclusive 
of firearms,but includ- 
ing scales and bal- 
ances, sewing ma- 
chines, and fire engin's 

Leather of all kinds 

Mineral oil (illuminat'g) 

Provisions 



Sugar, refined. 
Tallow 



Total. $136,861,751 



Value 
exported, 



$673,381 

733,395 

69,024.059 

i 1,516,220 



4,871,054 
406,512 



5,4^1,306 
607,105 
19,752,143 
30,436,642 
313,378 
2,540,227 



Value 

exported, 

1878. 



$2,575,198 
5.844,653 

181,777,841 
9,359467 

2,909,357 
11,438,660 
1,378,106 



13,784,007 
7,093,020 

41,513,676 

123,556,323 

4,508,148 

6,695,377 



$405,433,828 



Value 

exported, 

1879. 



$3,933,388 

11,487,754 

310,355,528 

3,319,398 



3,031,934 

10,853,950 

1.916,383 



12,766,294 
6,800.070 

35,999,863 

116,858,650 

6,164,024 

6,934,940 



$428,432,164 



The total value of domestic exports during 1879 was 
340,790, making a balance of trade in our favor of over 
$269,000,000. 

Tbe Ebb of the Cliinese • 

The Chinese in California have begun to go. The steamer 
that sailed from San Francisco for Hong Kong on the 15th, 
took 901 of them to their native land. The port statistics 
of San Francisco show that the arrivals of Chinese during 
the year ending November 1, were 6,128, and (departures 
8,746— of whom 6,229 went to China, and 2,517 to Honolulu 
— the excess of departures over arrivals being 2,618. It is 
estimated that there are 62,000 Chinese on the Pacific coasts 
which shows that this population is decreasing instead of 
increasing, for when the anti-Chinese agitation was begun, 
a few years ago, the estimate was 100,000. The total num- 
ber of Chinese arrivals for the twenty years ending Decem- 
ber, 1878, was 230,430, and the departures and deaths 
133,491. At this rate the Chinese cheap labor will soon be 
unknown in California. 

. i» « • t » — ' — ™___. 

Trade Marks. 

The Committees of Congress have lately reported in favor 
of an amendment to the Constitution providing for the 
legalization of trade mark registrations, and it is expected 
that the necessary bill will be promptly passed by the re- 
quired majority — two-thirds in each branch. The constitu- 
tional amendment will then be submitted to the considera- 
tion of the legislatures of the thirty-eight States, and when 
adopted by three-fourths of the States, the new provision 
will form a part of the organic law of the republic. There- 
after Congress will have power to make a general law for 
the registration of trade marks. 



While I think it would be improper to exempt such vessels 
from the general requirements of the steamboat laws, how- 
ever small they may be or however employed on waters open 
to competitive navigation, both for their own safety and for 
other vessels governed by said laws, I think that a fee of $5 
for the inspection of such vessels, say of twenty tons bur- 
den or under, would be ample, and would encourage the 
building of many more than are now used, thereby benefit- 
ing one of the great industrial interests of the country. 

1^ ( t > » -^ ^ 

Osage Orange Timber for Railroad Ties, 

A correspondent sends a transverse section of Osage 
orange wood cut from a stick which, to his certain know- 
ledge, had been lying for twelve years partly covered with 
earth in an old meadow. The heart wood is in perfect pre- 
servation. This timber, he says, is a rapid grower, and 
seems to be nearly imperishable in the ground; and he sug- 
gests that it would pay railroad companies to cultivate it for 
ties. Osage timber large enough for narrow gauge roads 
would grow, he thinks, in from twelve to fifteen years from 
planting. Whether it would hold spikes well does not ap- 
pear 

— ™ ^ < » I ^ ■ — — 

Uranium in California. 

A dispatch from Fairplay reports the discovery of uranium 
in the Sacramento mining district. This mineral is found in 
Bohemia, but never before has been discovered in this coun- 
try as far as known. The present discovery was made by 
H. L. Rice. The ore runs 60 per cent. Uranium is worth 
$1,000 per ton. One of its principal uses is as a coloring sub 
stance in the manufacture of glass. 

■ — ^ « • » ^ ■ 

Cliemical Nomenclature. 

The reports of the Berliner Chemische Gesellschaft of 
October 13, 1879, contains a note on the production of 
tetramethyldiamidodiphenylmethan and naphthyldimethyl- 
amidophenylsulphon. If the latter is heated with nitric acid 
pentanitrodimethylanilin and nitronaphthalinsulphite are 
produced. 

Ifthissortofthingiskeptup chemistry willsoonberesolvedin- 

tooneword. 

„ — ^ ^ < t I » 

Kxtending its Use. 

The flexible shaft, which so much resembles a snake, and 
which is used for operating drills and other instruments used 
in dental offices for operations on the teeth, has proved to 
be capable of doing heavy work, such as the boring of wood 
and iron. It is used also in the brushing of horses and cat- 
tle, cleaning and polishing plate glass, finishing morocco 
leather, and in boot cleaning. As described by a machinist, 
it "leads mechanical power into the more intricate ways 
and remote corners heretofore only approachable by the 
human arm, and it is apparent that manifold applications of 
the flexible shaft will be made in the future that are not now 
thought of." 
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The Solano— The liargest Ferryboat in the World. 

The projection of this great ferryboat for the transporta- 
tion of passengers and freight across the Straits of Carquinez, ' 
from Port Costa to Benicia, California, was noticed in this . 
paper some months ago. Now that it is completed and afloat ! 
California may boast of the biggest ferryboat in the world. | 
The dimensions of the Solano are: 

Length over all, 424 feet; length on bottom — she has no 
keel— 406 feet; height of sides in center, 18 feet 5 inches; 
height of sides at each end, from bottom of boat, 15 feet 10 
inches; moulded beam, 64 feet; extreme width over guards, 
116 feet; width of guards at center of boat, 25 feet 6 inches; 
reverse shear of decX 2)^ feet. She has two vertical beam 
engines of 60 inch bore and 11 inch stroke, built at Wilming- 
ton, Del. The engines have a nominal horsepower of 1,500 
horses each, but are capable of being worked up to 2,000 
horse power each. Upon the deck of the Solano are four 
tracks extending her entire length, with a capacity for carry 
ing forty-eight loaded freight cars, or twenty -four passenger- 
coaches of the largest class. The rudders are worked by 
hydraulic steering gear, operated by an independent steam 
pump. These rudders are connected with the ordinary 
steering gear, so that in case of any disarrangeiyient of the 
hydraulic apparatus the vessel may be guided by it. The ad- 
vantage of this improvement is that the immense craft can 
be handled with ease by one man, whereas, if the ordinary 
wheel and system of steering were used, six men would be 
required at the wheel. 



N'EW STONE-DRESSING TOOL. 

The dressing-tool shown in the accompanying engraving 
was recently patented by Mr. Louis C. Gilmore, of Shearman, 
Texas. Fig, 1 represents the upper side, and Fig. 2 the 
under side of the tool, showing the radial and angled 
grooves. The tool consists of a circular plate having in its 
upper surface a cavity or basin communicating with the 
grooves in its under surface by a central aperture. A han- 
dle is fixed to the upper surface of the tool at one side of the 
center. When the tool is in use the cavity in its upper sur- 
face is filled with sand or emery and water, and it is moved 



Jjake Erie Vineyards. 

The islands at the western end of Lake Erie and the neigh- 
boring shores of Sandusky Bay are largely devoted to the 
production of grapes and wine. The Sandusky Register's 
annual report, just published, for 1879, shows that there are 
in this district 4,000 acres planted with vines, the yield for 
the year being in round numbers 16,000,000 pounds of grapes. 
The wine houses report a production of 1,526,400 gallons. 
Of this by far the greater part is Catawba, which holds its 
own as the favorite American wine in spite of the eif orts to 
popularize native red wines made from the Concord grape, 
the Ives seedling, and other varieties. 

The Register estimates that not more than one million gal- 
lons of pure juice has gone with the million and a half gal- 
lons of wine. Some of the dealers, it says, make no secret 
of the fact that they use spirits, sugar, and WiUer largely, 
and claim that this doctored stuff is more acceptable to their 
customers than pure wine. 



^» I ■ I » 




NEW CAR STEP. 

The annexed engraving shows an improved folding step 
applied to passenger cars to facilitate the ascent and descent 
of passengers from the platform, 
and to avoid climbing and jump- 
ing in getting on and off the 
cars. The folding step is con- 
nected with the lower car step, 
and when in position for use it 
is supported, when let down, 
by a yoke that passes under the 
fixed step. 

The folding step comes within 
, a foot of the ground, and per- 
mits of making the risers of all 
of the steps shorter, and the 
steps are of course much easier 
than the ordinary ones. When 
the train is ready to start the 
steps are turned up out of the 
way by means of a lever, which 
also holds, them. In this posi- 
tion the steps cannot be injured 
or broken off by obstructions 
on the road or by snow or ice 
in the winter. Another impor- 
tant feature is that the step 
when folded up forms an effec- 
tual barrier against jumping 
on or off the train while it is 
in motion, and prevents a class 
of accidents that have been 
alarmingly frequent. Another 
advantage is that the step may 
be let down at one end of the 
car only, thus compelling pas- 
sengers to enter at that end, and 
admitting of a more thorough 
scrutiny of the passengers and 
a complete inspection of the 
tickets. 

This invention has been tho- 
roughly tested, and the steps 
are now in use by the Dela- 
ware and Hudson Canal Com- 
pany. 

Further information may be 
obtained by addressing M. E. Skerritt, No. 4 High street 

Albany, N. Y. 

^—^ — ^ — ■ 1 > I » — — — 

Ballasting for Railnrays. 

With reference to *' Roadmaster's Difficulties," a corre-^ 
spondent writes that there is no material for ballasting so 
good as the screenings of coal from mines or yards, either 
alone or mixed with some hard, stone. 



GILMORE'S STONE-DRESSING TOOL. 

by the handle in an elliptical path, giving it a gyratory 
motion. This (double motion of the tool greatly facilitates 
the operations^ of sand rubbing and polishing, and the 
grooves are of suitable form to distribute the abrasive mate- 
rial to the best advantage, and to retain it until it is used. 

This tool is inexpensive, and may be used for the succes- 
sive operations. of sand rubbing, gritting or honing, and poL 

ishing. 

— *#<■> » — 

Where the Cold Waves Come F< om. 

Meteorological observations have now become so extended 
that evidence is rapidly accumulating to enable us to de- 




IMPROVED CAR STEP. 

termine positively the source of the cold aerial waves which 
sweep across our country during the winter season. The 
indications are that we owe them to the great area of high 
barometer in Northeastern Siberia, where the pressure some- 
times exceeds 31 50 inches, and the temperature falls as low 
as 76° below zero. The pole of greatest cold is in the neigh- 
borhood of Yokutsk, on the Lena, where the average ther- 
mometric reading in January is 41° below zero, and where 



the severest cold exceeds by ten degrees that experienced by 
explorers in high arctic regions. This is also the region of 
the highest barometric pressure known in winter; and from 
it, doubtless, proceed the waves of intense cold which play 
so large a part in our winter experiences. 

" — - ^ ^ • i » 

The International Dairy Fair, 
The second international dairy fair was opened in the 
American Institute building, December 8, with a fine dis- 
play of dairy products, cattle, and machinery. The ex- 
hibits included butter, cheese, dairy cattle, implements and 
machinery for butter and cheese making, and agricultural 
designs and models for creameries, cheese factories, dairy 
buildings and farms. 

In his opening address Mr. Francis B. Thurber gave the 
following facts and statistics collected by him during a re- 
cent visit to Europe: 

The number of milch cows in Germany, as given by the 

latest statistics, is 8>961,221 

In France 4,513,765 

Great Britain and Ireland 3,708,766 

Denmark , 800,000 

Sweden ^ 1,356,576 

Norway <'41.574 

Switzerland 592,463 

While in the United States the latest statistics and esti- 
mates make the number of milch cows about 13,000,000 

The quantity of butter and cheese per cow produced in 
the different countries varies so largely that no trustworthy 
average can be made, and the statistics, which embody only 
the quantities exported and imported, give but little idea of 
the total production. Some idea of the magnitude of the in- 
terest, however, may be formed from the fact that in this 
country alone, during the year 1878, three hundred and 
forty million pounds of cheese were produced, and nine 
hundred and sixty million pounds of butter. Of this but 
3-9 per cent of the butter was exported, while of the cheese 
41 "6 was exported. Denmark, with but sixty million 
pounds total production of butter, exports thirty millions, or 
50 per cent. 

These export figures illustrate an important fact — namely 
that American dairymen have appreciated and catered to 
the tastes of cheese consumers in the great market of the 
world. Great Britain, while they have neglected to study 
the wants of the same consumers of butter. Th^re is un- 
doubtedly a difficulty in transporting butter long distances 
and delivering in perfect condition, but this is a difficulty 
which can be overcome, at least irf a great degree. The 
great difficulty has been that so small a proportion of the 
immense production of butter in the United States has been 
of good quality, that really fine butter has commanded 
higher prices at home than abroad, and there is quite a 
sufficient quantity of poor butter to be found in mos.t,of the 
foreign markets. 
Butter makers in other dairy countries have, hot^ever, 
made great progress in improv- 
ing their product, and the aver- 
age quality is much bettef than 
it was five, or even three years 
since. Improved dairy appli- 
ances and machinery, much of 
it of American origin, have been 
extensively introduced both on 
the Continent and in Great 
Britain; more attention has been 
paid to using the best salt; gov- 
ernmental dairy schoolshave been 
established in the continental 
dairy countries, even Kussia hav- 
ing the enterprise to take this 
step, and scientifically educated 
dairymen are furnished by these 
schools to the principal dairy 
districts of their respective coun- 
tries. Margarine butter, or oleo- 
margarine as it is called here, 
has also assisted in bringing 
about this result, as it competed 
successfully with the poorer 
grades of ordinary butter, and 
obliged European butter makers 
to make an effort to produce a 
superior article. 

In Great Britain, the amount of 
intelligent effort which is being 
directed toward the improvement 
of dairy products, especially but- 
ter, IS surprising, and if Ameri- 
can butter-makers would enlarge 
their foreign market, they must 
in the same manner strive to 
increase the supply of good but- 
ter which is produced, and there- 
by lower prices to a point which 
will enable us to compete in the 
principal butter markets in the 
world. That we have the ability 
to do this no one can doubt who 
knows the progressive spirit of 
the American people. '' Touching the scope for profitably 
enlarging the variety of. cheese made in this country, Mr. 
Thurber remarked that a prominent English dairy authority 
has said that *' cheese is made in the dairy," meaning thereby 
that almost any variety of cheese can be manufactured in 
countries other than those in which it originated. This has 
been proved by the successful manufacture in the United 
States and in France of the Gruyere, which, as we ullknow. 
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originated in Switzerland. It has also been proved by the 
successful manufacture in Russia of the English Cheddar 
and the Dutch Edam cheeses, and even the odorous Limburg 
confirms this assertion, for its manufacture has been so suc- 
cessfully domesticated in the United States by our Ger- 
man fellow-citizens that, as suggested by a member of 
the Paragraphers' Association, *' the difference from the 
imported article cannot be told unless you are off to the 
"Windward three miles." 



^ < • > » 



THE SEA SERPENT ACCOUNTED FOR. 

BY DANIEL C. BEARD. 

The New York Sunday Sun of November 30 gives the fol- 
lowing description of the Sandy Hook monster, as related 
by eye witnesses, who are all members of a Sandy Hook life 
saving crew: 

Samuel Kittell was the first to see it. He says: *' I looked 
out and saw a large head and portions of the body of a most 
terrible looking monster. It was wriggling slowly along 
like a snake, the head and several portions of the body show- 
ing above the water. It was not a whale, as there was not 
more than twelve feet of water where it was, and a whale as 
large as that would necessarily have been in view all the 
time. But this thing would disappear altogether at inter- 
vals. No fin could be seen anywhere on the back. The 
^body looked round and much larger than a pork barrel. It 
was of a blackish- brown color. I am sure it was not a whale, 
but cannot say what it was. It was a stranger to me." 



could walk. I took a pair of strong glasses and followed it 
along the beach. It was not more than 300 yards from the 
shore. With the glasses the head looked as large as a hogs- 
head. The front of the head looked square, and was about 
three feet high, with a projection two feet long extending 
from the top of its head. The eye toward the shore was as 
large as the top of my hat, was shiny black, and had a white 
edge. It had a very fierce look. . , . From the head 
to the tail it was at the least calculation 300 feet long. It 
was moving along the water the same as an eel. The head 
and several parts of the body were constantly out of the 
water. It was some species of serpent. It w^as certainly 
not a whale. . . . This thing did not spout, and showed 
no fins on any part of its body exce'> ting on the tail, which 
was formed like that of an eel." 

Well authenticated facts now prove that nature produces 
monsters as wonderful and startling as the most vivid imagi- 
nations of the romancer can invent. Victor Hugo's devil 
fish has its counterpart in the great cephalopod which was 
for a long time on exhibition in the New York xiquarium. 

There is no doubt, in my mind, that the monster lately 
seen off Sandy Hook by the crew of the life-saving station 
was no other than a large cephalopod. That these animals 
often attain enormous dimensions is a well established fact, 
but that this one was " three hundred feet long " is scarcely 
probable. 

One seen in the neighborhood of Van Diemen's Land is 
described as resembling a cask, its long arms having the ap- 



1st. The body i^ large and round, and described as re- 
sembling sometimes a cask, and again a bale of goods. 

2d. The eyes are large and staring. 

3d. The arms or tentacles are of great length, and have a 
snake-like appearance and motion. 

On comparing these peculiarities with the descriptions of 
the Sandy Hook leviathan, as obtained through the enter- 
prise of the Sun irom eye witnesses, the similarities, even 
to the expressions used, will be apparent. 

The fin, or what was supposed to be the serpent's tail, 
can be readily accounted for by the fact that in some species 
of the cephalopod the longest tentacle widens and flattens 
at the end, and might easily be mistaken for a caudal fin. 
When moving through the w^ater these animals bring their 
many arms together in a line, thus affording the least possi 
ble resistance, and propel themselves by ejecting water from 
their siphons. 

Imagine one of these horrible creatures, with its sac-like 
body half submerged in the shallow water, its large pro- 
truding eyes above the waves, swimming with its long snake- 
like arms or tentacles trailing far behind, and you have a 
very fair picture of the wonderful gigantic hydrophidian or 
marine serpent of which we have had such thrilling ac- 
counts. 

— ^ < ■ I » 

A Singular Specimen, 

Mr. E. L. Wood, of Eastland City, Texas, sends us a 
drawing aiid description of a curious bone, through which 




George Lohsen makes the following statement: " I took 
the glasses and ran down to the water's edge and leveled 
the glasses at the monster's head. The front of the head 
was square, with a projection about two feet long extending 
from the top of the head. The eye was seven or eight inches 
in dianieter, of a shiny black, and it appeared bulged out 
considerable. There looked to be a white rim around it. 
The animal's length was at least 300 feet from the head to 
the tail, as seen by us, not making allowances for the crooks 
in the body." 

Harry Foster, another of the crew, says: *'I got up and 
looked out, and saw the devilishest looking fish I ever put 
my eyes on. It was moving along about as fast as a man 



THE SANDY HOOK SEA SERPENT. 

pearance of snakes wriggling upon the surface of the water. 
This creature, says Kent, was probably a large poulpe or 
octopus. In December, 1861, the crew of the French 
corvette Alecton, engaged in battle with a calamary, whose 
body alone was estimated to be twenty feet in length, and its 
weight 4,000 pounds ! It escaped, leaving a portion of its 
flabby body in the possession of the brave sailors, who were 
only restrained from following it in small boats by the 
officer in command. Captain Boyer. 

October 26th, 1863, two fishermen noticed off Great Bell 
Island, Conception Bay, what they supposed to be a large 
bale of goods from some wreck. It was not until they 
actually struck it with a boat hook that they saw the terri- 
ble staring eyes of an immense poulpe; two of its numerous 
arms were thrown across the boat; one of the men severed 
these with a hatchet, the creature then moved off backwards. 
The amputated arms left in the boat were brought to St. 
Johns. The Rev. Mr. Harvey, who was the first to examine 
and describe these limbs, found that one fragment measured 
nineteen feet, although a large portion of it had been de- 
stroyed before it was rescued from the fishermen, and there 
is no way of determining how much more remained attached 
to the body of the animal. 

Many other well authenticated instances could be enume- 
rated to prove the immense growth of this family of marine 
n^onsters, but those given are suflflcient to establish the fact 
that these *'monarchs of the ocean," as Kent calls them, do 
exist, and that their main characteristics are as follows: 



passes an iron ring, now on exhibition in a drug store in that 
town. It appears to be a shank bone, the iron band being 
so interlocked with it that to separate them one or the other 
would have to be cut or broken. 

Mr. Wood says: **The side of the bone encircled by the 
band has a smooth appearance, while its opposite side is 
rough and serrated. The band is about 12 inches in circum- 
ference, 2 inches wide, % of an inch thick, and is beveled 
from its upper edge downward. At the square opening near 
where the bone is supposed to have joined the hoof, and ex- 
tending upward several inches, is a porous formation, of 
the appearance and consistency of bone. Did the iron band 
pass through the foot and ankle, and is this linking together 
the result of ossification?" 



Tlie Last Number, 

This issue closes another volume of this paper, and with 
it several thousand subscriptions will expire. 

It being an inflexible rule of the publishers to stop send- 
ing the paper when the time is up for which subscriptions 
are prepaid, present subscribers will oblige us by remitting 
for a renewal without delay, and if they can induce one or 
more persons to join them in subscribing for the paper, they 
will largely increase our obligation. 

By heeding the above request to renew immediately, it 
will save the removal of thousands of names from our sub- 
scription books, and insure a continuance of the paper with^ 
out interruption. 
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"Ne-w Tanning Materials. 

We translate the following paper from the Ghemiker 
Zeitung : 

The number of the tanniferous matters introduced into 
trade has been of late decidedly increased. This result is 
due in part to the penetration of travelers into uncultivated 
lands, and partly to the fact that the old traditional astrin- 
gents have become scarcer and dearer. The oldest known 
and formerly almost exclusively used wares, such as oak 
bark and sumac, are now insufficient for the demand, so that 
many substitutes have been found necessary, both in dyeing 
and tanning. These have almost exclusively been derived 
from foreign lands. Many were to be found at the Paris 
Exhibition of 1878, and have excited the attention of practi- 
cal men. Some of them have since taken a place in the 
market, and others deserve to be brought into use. This in- 
duces us to make a brief mention of some kinds. 

Species of Acacia. — These trees, natives of Australia and 
Africa, are known for their tanniferous bark, their pods, and 
their gum. The tanning barks known in commerce are 
nearly all derived from Australia, and are known as mimosa 
bark. Their percentage of tannin ranges from 15 to 32, but 
the kinds generally imported average 28 per cent, or two 
and a half times as much as good oak bark. The Australian 
kinds are: Acacia harpophylla, a very rich sort, from Queens- 
land; A. cunninghamij the black wattle, from Queensland; 
A. mollissima, likewise known as black wattle; A. retinoides, 
from Victoria; A. pycnantha, or gold wattle; A. subporosa, 
from Victoria and New South Wales, one of the poorest sorts; 
A. penninevis, the hickory acacia, with about 20 per cent of 
tannin ; A. decurrens, also called wattle tree ; A. melanolyloUy 
the black wood of Tasmania and New South Wales ; A. dealhata, 
the silver wattle of Tasmania ; and A. leiophylla. All these 
species are in use in Australia, and are imported into Europe, 
and especially into England, under the name of mimosa bark. 
Those preferred on account of their large proportion of tannin 
are: A. harpophylla, mollissima, pycnaniha, leiophylla, and 
cyanophylla, the four latter of which average from 24 to 82 
per cent. 

The writer remarks that as no German merchant obtains 
these barks except via London, it may be iinportant for Ger- 
man merchants to know that there is a nearer and more con- 
venient source of these valuable barks in Algeria. [Not 
surely nearer than London?] In this French colony the Aus- 
tralian acacias, and especially the four last mentioned, have 
been cultivated for some years. The seed pods of the acacias, 
with the exception of A. leiophylla, are very rich in tannin. 
The production in Algeria is very trifling in comparison to 
that of Australia, but the plantings are being extended, and 
the trees grow quickly. 

Algeria is a land very suitable for tanning materials; 
Plstacia lentiscus grows there in quantity, especially in the de- 
partment of Oran. The rind is poor in tannin, but the leaves 
contain 13 to 15 per cent. This tannin has little color, and 
might be used by dyers in place of sumac. The leaves are 
oval, pointed, and are easily ground and extracted. 

The rind of the cork tree {Quercus suber) is a rich Algerian 
tanning ware containing from 12 to 16 per cent of tannin. 
It forms in Algeria extensive woods, but the true bark is 
never stripped till the trees are too old to yield cork, when 
they are cut down. This applies also to the cork trees of Sar- 
dinia and Spain. The bark is chiefly sent to France, Italy, 
and England. 

The evergreen oak {Quercus ilex) is being rooted out whole- 
sale in Algeria to make room for the cultivation of wheat. 
The kermes oak {Quercus coccifera) is being treated in the 
same way. The root bark is very rich in tannin, and is 
extensively used for tanning in the south of France. 

A bark which at the Paris Exhibition excited some atten- 
tion by its high percentage of tannin is the suobar. It con- 
tains 24 per cent, is obtained from Pinus halepensis, and 
grows in Tunis. It occurs in pieces, which in form and 
color (?) resemble potsherds. It dyes a brown -green with 
iron mordants. 

Besides the quebracho wood. South America furnishes 
four other important tan wares. The algarobilla of Chili 
is the pod of Balsamo carpum bremfolium, a tree which grows 
wild in rocky districts of Chili. The natives gather the fruit 
before it is perfectly ripe. When they are fully ripe the 
epidermis breaks easily, and the tannin, which forms a yel- 
low, crumbly layer under it, is lost. The pods are nearly 
cylindrical, and resemble those of the locust tree. They 
contain 40 to 00 per cent of tannin, and a small quantity of 
a yellow coloring matter. The tannin is readily soluble in 
cold water. The present price is about £28 per ton, but the 
production does not exceed 200 to 300 tons. The harvest 
takes place in February. Valparaiso is the center of the 
trade. It is used in Europe, especially in North Germany, 
for tanning, and is preferred for uppers and harness leather, 
as it imparts a peculiar softness. Its importation is at pres- 
ent suspended owing to the war between Chili and Peru. 

Chili furnishes two other tanning materials, one of them 
very important and the other capable of becoming so. The 
bark of Persea linguy, a tree belonging to the family of the 
Laurinese, serves in South America, and especially in the 
Chilian province Valdivia, for tanning the so-called Valdivia 
leather, which is now imported in quantities. Some years 
ago attempts were made to introduce this interesting and 
useful bark into Europe, but unsuccessfully. Now it is im- 
ported by way of Hamburg, and has given very good results 
everywhere. The bark is red-brown, soft, and very porous, 
and can, therefore, be easily extracted with water. It con- 
tains 20 to 24 per cent of tannin, as well as a considerable 



quantity of a slimy matter, which is very important in tan- 
ning operations, as it promotes the swelling of the hides. 
There is also a small quantity of soft fatty matter of a pecu- 
liar odor. In the south of Chili there are inexhaustible for- 
ests of the Persea linguy, so that we may hope there may soon 
be found more importers of this useful bark, which by its 
rapid action in tanning, and by the weight of the leather 
produced, may assist the European tanners to withstand 
Chilian competition. While this bark is used for sole leather, 
the rind of Lauruspeumo is used in Chili for tanning uppers. 
This latter bark has not yet been imported into Europe on 
the large scale. 

Another Chilian bark is that recently imported under the 
name of Churco bark, Oxalis gigantea. In the first place 
this bark is not derived from any species of Oxalis, and an 
Oxalis gigantea does not exist. It is now known that this 
bark is obtained from the roots of a large species of fuchsia 
{Fuchsia macrostemma). The percentage of tannin is on the 
average 24 per cent, and the color of the watery extract is a 
dark brownish yellow. 

Several other South American barks were to be seen at the 
Paris Exhibition, which were really worth importation, 
though they are at present neglected. We mention in the first 
place the Nancite bark, from Malpighia punicifoUa. This 
bark, known also as Manquitta bark, contains from 20 to 30 
per cent of a very light colored tannin, and comes from 
Nicaragua. The same region exhibited the Nacascolobark, 
obtained, according to some, fromPernambuco wood(Cfesa?- 
pinia echinata), and according to others from the divi-divi 
tree {GmaLpiniacoTiarid), It contains only about 3 per cent 
of tannin. 

In Venezuela there are also several barks rich in tannin. 
That of the " roble Colorado " {Tecoma pentaphylla) contains 
27 per cent of tannin, accompanied by a considerable quan- 
tity of an orange-red coloring matter, which is also soluble 
in water. It is met with in large, thick pieces. The mangel 
bark {Bhizophora mangel) comes likewise from Venezuela, 
and contains, if obtained from young stems, 24 to 30 per 
cent of tannin, and much red-brown coloring matter. The 
old, thick bark is poorer in tannin. The cuspa bark, also 
from Venezuela, is poor in tannin. Peru yields the pods of 
a shrub, locally known as pay-pay {Inga fenlllei). They are 
large, thick, and deep reddish brown, and contain 24 per 
uent of a tannin, which is almost colorless, and admirably 
adapted for the uses of the dyer. It deserves to be imported. 
— Chemical Review. 



possible, throughout the house, a free access of air, and, 
above all, 4ry. 

His last rule he would take from the more strict of our Jew- 
ish fellow- subjects, that of a complete household-cleansing 
once a year; the cleansing of every article, great and small; 
of every wall and floor, door and lintel; and the removal and 
destruction of all organic refuse, however minute. 



^ < e > ^ 



ItealVili at Home. 

At the recent Sanitary Congress at Croydon, England," the 
president. Dr. B. W. Richardson, F.R.S., gave an address 
on ** Health at Home." That there was no place like home 
was a saying peculiarly appropriate to his subject, for the j 
river of national health must rise from the homes of the 
nation. He would lay down a few golden rules for securing 
health at home. First he would put sunlight. Whether your 
home be large or small, give it light. In a dark and gloomy 
house one could never see the dirt that polluted it; unwhole- 
some things got stowed away and forgotten, the air became 
impure, and soon some shade of ill health was engendered 
in those persons living in the house. Not only was the mind 
saddened in a home that was not flushed with light, but sun- 
light was of itself directly useful to health. The practice of 
placing sick people in dark and closely-curtained rooms was 
alike pernicious to body and spirit; and, moreover, he had 
found by experiment that certain organic poisons analogous 
to the poisons which propagate epidemic and contagious dis- 
eases were rendered innocuous by exposure to light. 

He would next refer to the allied topic of night and hours 
of sleep. If it were good to make all possible use of sunlight, 
it was good equally to make as little use as possible of arti- 
ficial light. Artificial lights, so far, had been sources of 
waste, not only of the material out of which they were made, 
but of the air on which they burned. In the air of the closed 
room the present commonly-used lamps, candles, and gas- 
lights robbed the air of a part of its vital constituent, 
and supplied in return products really injurious to life. 
Gaslight was in this respect most hurtful, but the others were 
bad when long kept burning in one confined space. The 
fewer hours after dark that were spent in artificial light the 
better, and this suggested, of itself, that within reasonable 
linlits the sooner we went to rest after dark the better It 
was of the greatest importance in a healthy home to let every 
person have a separate bed, and the clothes should be light 
and warm. As the bedroom was the room in which one- 
third at least of the whole life was passed, that ought to be 
the room on which most trouble after health should be be- 
stowed. The rule followed was the reverse of this. The 
bedroom should be so planned that never less than 400 cubic 
feet of space should be given to each occupant, however 
good the ventilation might be. The walls should be colored 
with distemper or with paint, that, like the silicate paint, 
could be washed three or four times a year. The windows 
should have nothing more than a blind and a half muslin cur- 
tain. The floors should have carpets only round the beds, 
without valances from the beds. The furniture should be 
as simple and as scanty as was possible, the chairs free of 
all stuffings or covers that could hold dust. O f all things, 
again, the room should be kept clear of vestments not in 
use. From time to time a fire should be made in every bed- 
room, that a free current of atmospheric air might sweep 
through it from open doors and windows. Dry scrubbing 
was by far the best mode of cleansing the floor. An equal 
temperature of about 60'' F. should be maintained, as far as 



The Treatment of Diphtheria. 

Dr. Thomas Gurney, senior physician to the City Dispen- 
sary, London, makes the following contribution to the Lancet: 

" Since I have held the position of physician to the City 
Dispensary I have had considerably more than one thousand 
cases of disease of the throat under my care, many of which, 
both in public and private practice, have been cases of diph- 
theria. About this, by far the most serious disease of the 
throat, we have much to learn. The stiffness in the neck, 
the disturbance of the circulation, the rapid rise of temper- 
ature, before any affection of the throat is observed, all 
point to its being a blood poison calling for prompt and 
decisive treatment. 

" The two questions that arise when called to a case of 
diphtheria, as, indeed, in all diseases, are: How does the 
disease tend to kill the patient? and. How does nature en- 
deavor to rid herself of the disease? 

"Diphtheria tends to kill by suffocation and by its poison 
exhausting the vital energy. Suffocation may be either 
accidental, or as a natural result of the throat affection — 
accidental if, when the membrane is thrown off, it becomes 
lodged in the larynx ; natural if the swelling inside the throat 
shuts off the supply of air to the lungs. Nature will attain 
the mastery over her enemy if the strength be kept up and 
the deposits arrested. With these points to guide us we 
know that the arrest of the disease and nutritious support 
are our great aim. To succeed in this I have adopted a 
respirator made of the ordinary shape and size, the front 
being minutely perforated. Inside of the respirator I have 
two or three perforated plates inserted, between which I 
place common tow (not cotton wool); I then drop on each of 
the layers of tow ten to twenty drops of a solution of car- 
bolic acid, creosote, ^nd glycerine. Should the patient tire 
of these, I use turpentine or iodine. 1 place the respirator 
over the mouth, and keep it continually applied. My next 
idea is to provide the patient with warm moist air. To do 
this I have two kettles of water kept boiling on the fire; 
attached to the spouts of the kettles I have an elastic tube 
of an inch caliber, at the end of which is a spray-like nozzle, 
which I put immediately under the mouth of the patient. 
By this means I get my disinfectant remedies carried moist 
to the throat. As a sedative to the pain I know nothing so 
comfortable to the patient. Previous to this I take care to 
give an active purge, which usually removes offensive stools 
of effete, poisonous matter. Internally I give aconite in 
frequent smalJ doses — two to four minims of the tincture; 
at the same time freely supporting the strength with milk, 
cream, and eggs, with or without brandy, and beef tea ad 
libitum. As a drink I recommend patients to take as much 
chlorate of potash in solution as they can without vomiting. 
I have found chlorate of potash highly beneficial in all 
cases of a low typhoid character. If this is objected to, I 
advise the juice of lemon to be taken — by many thought to 
be a specific for diphtheria. Should the system be very weak, 
I prescribe belladonna instead of aconite; but I find better 
results from the latter. As soon as the urgent symptoms 
have subsided I order strychnia, with or without nitro-hydro- 
chloric acid — this not only being the best tonic, but also pre- 
venting the paralysis which so often follows diphtheria. I 
have found this treatment to be highly beneficial, but, know- 
ing the tendency there is to rheumatism after this terrible 
disease, I never forget our friend the bicarbonate of potash." 

Zymotic Contagion* 

Professor Tyndall asserts that diseases are propagated not 
by eflluvia or sewer gas, but by solid particles discharged into 
the atmosphere by currents of air or gas. This he proved by 
the following experiment : He cut up a piece of steak, steeped 
in water, heated it at a little above the temperature of the 
blood, then strained off the liquid; in a short time this fluid 
became turbid, and when examined through a microscope 
, was found to be swarming with living organisms; by the ap- 
plication of heat these were killed, and when the solution 
was filtered he obtained a perfectly pure liquid, which, if 
kept free from particles of dust, would remain pure for an 
unlimited period; but if a fly were to dip its leg in fluid con- 
I taining living organisms and then into the pure liquid, the 
j whole would be swarming with animalcula in forty-eight 

hours. 

■ ^ 

Table Salt an Aperient. 

Physicians have for a long time known that common table 
salt is an efficient aperient in ordinary cases of constipation. 
j In a lecture on a case of nervous affection, Dr. Weir 
I Mitchell, of Philadelphia, said that he had recommended the 
patient to take each morning on rising a tumblerful of 
I water — cold, to prevent nauseating— in which was dissolved 
a teaspoonf ul of table salt. .. 

' This simple aperient," the doctor adds, ''I frequently 
employ in cases of constipation, and generally find it eflacient , 
There is great advantage in starting the bowels and in keep- 
ing them in a soluble condition, particularly in cases of nerv- 
ous disorder in women, as it sometimes clears up obscure 
points in the case, and at all events eliminates one source of 
error." 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; ahaut eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear In next issue. 

pW^ The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 



Fire on the Hearth.— Open grate and warm air furnace 
combined. Circulars by 0.S.& V.Co.,78 Beekman St.,N. Y. 

Toulmin's Ellipsograph.— Only instrument that will 
draw a true ellipse ; adjustable to any size. Liberal cash 
discount. Davis & Watts, M'f rs, Baltimore, Md. 

A Rare Chance to Invest.— A complete outfit for either 
planing mill or furniture factory. Plenty of power, 
buildings, land, etc. Price |6,000. Inquire of E. Keeler 
& Co., Williamsport, Pa. 

Direct Castings of Crucible Steol, of perfect integrity, 
solid, weldable, tough, strong, durable. Superior in qual- 
ity to any made in America. Special facilities and skill 
in plow castings. Agricultural wrought steels and irons 
of every description. Read, McKee & Co., limited, Pitts- 
burg, Pa. 

Shafting, etc . , a specialty. P. Pryibil, 467 W . 40th, N. Y 
For Pat. Quadruple Screw Power Press, see adv., p. 405. 

Telephones repaired; parts of same for sale. Send 
stamp for circuits. P O. Box 205, Jersey City, N. J . 

Hub Mortisers; latest improved. Witherby, Rugg & 
Richardson, Worcester, Mass, 

Hand Fire Engines, Lift and Force Pumps, for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, NY., and 93 Liberty St., N. Y. city, U.S.A. 

Machine Drawing Copies, 10 cents each. Descriptive 
list and catalogue of scientific books sent free by mail on 
application. E. & F. N. Spon, 446 Broome St., N. Y. 

Hangers, Pulleys, etc. P. Pryibil, 467 W. 40th St. , N. Y. 

The Steam Pipes, Boilers, etc., in the buildings of the 
New York Tribune, New York Herald, and Harper & 
Brother, are protected with H. W Johns' Asbestos Boiler 
Coverings. H. W. Johns Manufacturing Co., 87 Maiden 
Lant^, sole manufacturers of genuine Asbestos Liquid 
Paints, Roofing, etc. 

Millstone Dressing Diamonds. Simple, effective, and 
durable . J . Dickinson, 64 Nassau St., New York. 

Moulding Machine Wanted.— Manufacturers send full 
description, with price, to T, Reid, Brush Handle Manu- 
facturer, W. Arlington, Vt. 

Forges, for Hand or Power, for all kinds of work. 
Address Keystone Portable Forge Co., Phila., Pa. 

Blake Crushers, all sizes, with all the best improve- 
ments, at less than half former prices. E. S. Blake & 
Co., IMttsburg, Pa. 

The Friction Clutch Captain will start calender rolls 
for rubber, brass, or paper without shock ? stop quick, 
and will save machinery from breaking. D. Frisbie & 
Co., New Haven, Conn. 

You can get your engravings made by the Photo-En- 
graving Co. cMoss' process), 67 Park Place, N. Y., for 
about one-half the price charged for wood cuts. Send 
stamp for illustrated circular. 

Presses, and Dies that cut 500,000 fruit can tops with- 
out sharpening. Ayar Machine Works, Salem, N. J. 

For Sale.— One Horizontal Steam Engine, 20'' x 48^' ; 
one 18'' X 42''; one 16" x 36". Atlantic Steam Engine 
Works, Brooklyn, N. Y. 

Empire Gum Core Packing is reliable; beware of imi- 
tations called Phoenix. Greene, Tweed & Co., N. Y. 

The Baker Blower ventilates silver mines 2,000 feet 
deep. Wilbraham Bros., 2318 Frankford Ave., Phila., Pa. 
Steam Excavators. J. Souther & Co., 13 P.O. Sq. Boston. 

Park Benjamin's Expert Office, Box 1009, N. Y. Ke- 
cipes and information on all industrial processes. 

To stop leaks in boiler tubes, use Quinn's Patent Fer- 
rules. Address S. M. Co., So. Newmarket, N. H. 

Nickel Plating. —Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand St.. N. Y. 
Bradley's cushioned helve hammers. See illus. ad. p. 406. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Eclipse Portable Engine. See illustrated adv., p. 389. 
For best Fixtures to run Sewing Machines where power 
is used, address Jos. A. Sawyer & Son., Worcester, Mass. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N. J. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapesL, New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Valve Befitting Machine. See adv., page 405. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery. Send for 
catalogue to Rowley & Ilermance, Williamsport, Pa. 

Portable Kailroad Sugar Mills, Engines and Boilers, 
Atlantic Steam Engine Works, Brooklyn, N. Y. 

Silent Injector, Blower, and Exhauster. See adv. p. 406. 

The Paragon School Desk and Garretson's Extension 
Table Slide manufactured by Buffalo Hardware Co. 



Planing and Matching Machines, Band and Scroll 
Saws. Universal Wood-workers, Universal Hand Joint- 
ers, Shaping, Sand-papering Machines, etc., manuf'd by 
Bentel, Margedant & Co., Hamilton, Ohio. " Illustrated 
Elistory of Progress made in Wood-working Machinery," 
sent free. 

Fire Brick, Tile, and Clay Eetorts, all shapes. Borgner 
& O'Brien M'f'rs, 23d St., above Race, Phila,. Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R Dudgeon, 24 Columbia St., New York. 

For Superior Steam Heat. Appar., see adv., page 406. 

All makes and sizes of Steam Hammers bored out. 
LB Flanders Machine Works, Philadelphia, Pa. 

Brass or Iron Gears; list free. G. B. Grant, Boston^ 

For best Belt Lacings, use Blake's Belt Studs. The 
strongest fastening for all belts. Greene, Tweed & Co., 
New York. 

Holly System of Water Supply and Fire Protection 
for Cities and Villages. See advertisement in Scien- 
tific AMERICAN of this week. 

The E. Horton & Son Co., Windsor Locks, Conn., 
manufacture the Sweetland Improved Horton Chuck. 

Special Wood-Working Machinery of every variety. 
Levi Houston, Montgomery, Pa. See ad. page 405. 

Linen Hose, Rubber Hose, Steam Hose; all sizes. 
Greene, Tweed & Co., 18 Park Place, New York. 

Power Hammers. P. S. Justice, Philadelphia, Pa. 

Metallic Pattern Letters to put on patterns of castings, 
at reduced prices. H. W. Knight, Seneca Falls, N. Y. 

For Reliable Emery Wheels and Machines, address 
The Lehigh Valley Emery Wheel Co., Welssport, Pa. 

Steam Engines; Eclipse Safety Sectional Boiler. Lam- 
bertville Iron Works, Lambeitville, N. J. See ad. p. 406. 

Pays well on small investments ; Magic Lanterns and 
Stereopticons of all kinds and prices ; views illustrating 
every subject for public exhibition and parlor entertain- 
ments. Send stamp for 80 page Illustrated Catalogue. 
Centennial medal. McAllister, 49 Nassau St., New York. 

Patent Steam Boiler Damper Regulator; most reliable 
and sensitive made. National Ironworks, New Bruns- 
wick, N J. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N Y. Wm. Sellers & Co. 

Electro-Bronzing on Iron. Philadelphia Smelting 
Company, Philadelphia, Pa. 

Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
less than 65,000 lbs. to sq. in. Circulars free. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

The New Economizer, the only Agricultural Engine 
with return flue boiler in use . See adv . page 405. 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of a lever. 

Surveying Instruments. G. S. Woolman, 116 Fulton 
St.,N. Y. 

Nellis'' Cast Tool Steel, Castings from which our spe- 
cialty is Plow Shares. Also all kinds agricultural steels and 
ornamental fencings. Nellis, Shriver& Co., Pittsburg, Pa 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) A D. writes : 1. The cistern water 
we have here, when tested with the permanganate of 
potassa (distilled water solution), is of a brick dust 
color instead of a rose color. What is the cause of this? 
Is it due to the tinned roof or to the cement of the cis- 
tern? A. Probably the latter. 2. Do you know any 
method of restoring the red color which has faded on 
my Russian leather portmanteau? A. No. 

(2) C. B. asks for a recipe for making a 
composition that would be hard enough to make pool 
balls, that would not be expensive, and also a recipe 
for coloring. A. Melt together over a gentle fire in an 
iron pot: pitch, 1 part; guttapercha, 2 parts; orange 
shellac, 5 parts; add to this 6 parts of white lead (lead 
carbonate) in impalpable powder, and stir until a per- 
fectly homogeneous mixture is obtained; then cast and 
turn out. Color with the aniline dyes mixed with dilute 
alcoholic solution of bleached shellac. 

(3) G. R. asks how to blue gun barrels. 
A. This is best done by submitting the barrel to heat 
until the required color is secured; but it may be done 
in a manner by applying to the barrel a little nitric 
acid, and allowing it to act upon the iron until a blue 
film appears, then wash the barrel thoroughly and oil it. 

(4) J. G. asks: 1. Is there an ink that 
will dry quickly, or if there is not, can there be one 
compounded that will dry quickly, and print as nicely 
as that used in printing bank notes? A. Try the fol- 
lowing: Shellac, 6 ounces; borax, 1 ounce; water, q. s ; 
boil together until perfect solution is effected, and tri- 
turate with this enough good iron black or nigrosin, to 
produce the desired color. A little alcohol will make the 
liquid flow more readily and dry quicker, but an excess 
must be avoided. 2. Please explain the principle of the 
steam injector? A. For a full explanation of the in- 

I jector, seep. 99, Yol. 40, of Scientific American. 



(5) E. P. M. asks: What would be the 
proper distance to place a bell from the ground, in 
order to convey its sound the greatest distance? A. A 
bell should be placed well above surrounding buildings, 
and if possible above trees. This subject is fully 
treated on p. 299 of current volume of Scientific 
American. 

(6) P. B. asks: 1. What should I use to 
give a white and smooth surface to statues of plaster of 
Paris, after coming from the mould? A. Warm the 
cast and suspend it in melted white wax. The opera- 
tion should be repeated until the wax is no longer ab- 
sorbed. It is then allowed to become perfectly cool, 
when it may be polished . 2. How long should plaster 
of Paris be mixed with water before casting into the 
mould? A. Sprinkle the plaster into the water with 
which it is to be mixed. As soon as it settles to the 
bottom pour off most of the water, stir the mixture, and 
pour it immediately. 3. Please state What kind of 
stuff is used to make the plaster figures have a yellow 
tint (straw color)? A . Mix a little finely ground yel- 
low ocher with the plaster, or stain the dry cast with a 
tincture of annatto or turmeric. 

(7) "Woodworker" asks: Is there any 
danger of explosion from fire coming in contact with 
the fine dust of poplar and hard wood, blown through a 
Sturtevant blower into a shaving receiver or room? Can 
you give an instance of explosion of fine wood dust? 
A. There was an explosion of fine wood dust in the 
Pullman Palace Car Works in Detroit, Mich., a few 
years since. It occurred under about the same circum- 
stances as you describe. 

(8) C. F. C. asks what is the equivalent 
of a horse power. A. 33,000 lb. raised one foot high 
per minute. 

(9) C. R. P. asks: Can you give us a sub- 
stitute for alcohol for heating shoemakers' tools? It 
must heat well and not smoke the iron. A. There are 
several heaters in market using kerosene as fuel. 

(10) W. W. S. asks: Is a building roof ed 
with tin, corrugated iron, or other metal covering, less 
liable to be struck by lightning than if shingled, and if 
so, why? A. A building roofed with tin is not less 
liable to be struck by lightning than a shingle roofed 
building. If neither house were provided with a light- 
ning rod, the tin roofed building, if struck, would be the 
safer, because the lightning would be likely to divide 
and spread over the metal, and find its way to the earth 
by several different paths on the exterior of the build- 
ing, water leaders, gutters, etc. The woodenroof offers 
no such facility as metal for the spread or division of 
the electric charge, but is apt to tear its way through 
the building to the ground in one path. 

(11) S. H. writes: 1. I have a spring which 
has 20 feet fall, with 500 feet of % inch pipe running to 
my house; how much pressure have I? A. 9 lb. per 
square inch nearly. 2. Will it run a 6 gallon churn, 
and what kind of a wheel would be best? A. Address 
makers of water motors who advertise in our columns. 

(12) O. J. H. asks: 1. Will the painting of 
wrought iron steam pipes with one coat of asphaltum 
varnish diminish permanently the heat-radiating power 
of such pipes. A. No. 2. Is there any other painting 
material preferable to asphaltum varnishfor the purpose 
of giving the steam pipes a better appearance and mak- 
ing it easier to keep them clean? A. No. 3. Considering 
only the economy in fuel consumed for heating by 
steam, would it be advisable to use no paint of any 
kind at all? A. All radiating surfaces should have a 
dark color. Paint will do no harm provided it is dark 
and not too thick. 

(13) J. A. M. asks how to calculate the 
proper thickness for cast iron head for wrought iron 
boiler, 36 Inches diameter, 75 lb. pressure per inch. I 
fail to find it in Haswell or any other work of that 
kind which I have. A. You will find rules in " Wilson 
on Steam Boilers." In practice the thickness is more 
the result of experience than calculation, as much al- 
lowance must be made for possible defects in casting; 
the usual thickness is \% inch to If inch. 

(14) J. N. H. asks: Are graphite, plumbago, 
and blacklead one and the same thing? A. Yes. 

(15) D. R. asks for a method by which to 
deodorize some pistachio nut hair oil, held by me in 
bulk, bought in London in 1872. There- is only about 
a quart left, but it has become rancid, and can un- 
doubtedly be deodorized. A. Try the following: agi- 
tate the warm oil with about one per cent each of caustic 
lime and calcium sulphite (sulphite of lime) in powder, 
defecate, and draw off the clear oil. Repeat the treat- 
ment, if necessary. 

(16) H. W. writes: I am melting a great 
deal of pig tin and lead, and soon accumulate a large pile 
of oxide and dross. Can you give me any information 
in regard to a proper furnace for smelting this dross, so 
as to recover the metal in a shape for reusing ? A. The 
metal cannot be recovered from the dross in the way sug- 
gested. This dross, which consists chiefly of a mixture 
of tin oxide and finely divided metal, is usually calcined 
and sold in this condition as putty powder. The metal 
can be recovered from the dross by mixing the latter 
with, say, one third its weight of fine coke or charcoal, 
and heating the mixture in large luted crucibles gradu- 
ally to full redness. The reduced metal remaining 
with the unconsumed carbon may be separated by 
pounding the mass and sifting out the carbonaceous 
matters, and remelting the granular metal at a low heat. 

(17) F. A. B. asks for the receipt for mak- 
j ing what are called Chinese rods, and which upon being 

burnt diffuse a delightful odor. A. 1. Gum benzoin, 
6 parts; balsam of tolu and powdered sandal wood, 
each 4 parts; powdered tragacanth and labdanum, each 
1 part; powdered niter and gum arable, each 2 parts; 
cinnamon, 12 parts; light charcoal (linden), 48 parts. 
Form into a smooth ductile mass by aid of heat, mould 
and cool. 2. Gum benzoin, olibanum, and stirax tears), 
each 12 oz.; niter, 9 oz. ; charcoal, 4 lb.; moistened 
with solution of 2 oz. tragacanth in a quart of rose 
water. To this may be added, if desired, essence of 
roses, pure neroli or orange povyder, 1 oz. Oils of cloves 



and nutmeg, essencQ of vanilla, cascarilla, etc., are 
sometimes added in addition to the foregoing. 

(18) G. L. D, aska: What is the greatest 
depth the sea has been sounded— actual, not supposed? 
A. 4,655 fathoms by Commodore Belknap. U, S. N., and 
4,575 fathoms by the Challenger (Ehglish) expedition. 

(19) P. C. B. asks: 1. How can eggs be 
preserved so as to keep good for the winter? A. Pack 
the eggs in a brine consisting of a saturated solution of 
salt in lime and water. The lime water is prepared by 
agitating soft water with enough lime to impart to it a 
milkiness, allowing this to settle in a covered vessel, and 
drawing off the clear lime water. 3. How can apples 
best be kept good from fall to the winter and spring? 
A. The apples to be preserved should be selected with 
due regard to their time of ripening. A Rhode Island 
greening, for instance, which ripens in January, can by 
the following method be preserved in good flavor until 
March or April, but not longer, whereas a northern spy, 
golden, or Princess Russell, or any late ripeningvariety, 
can be preserved in full flavor until the following 
August or September, though they must be promptly 
used after opening. The method of preserving the 
fruit is as follows: Select only perfect fruit, envelope 
each tightly in tw^^separate wrappings of any thin paper, 
packthem in clean firkins or air tight barrels, and head 
them in securely, air tight. Thus packed apples may 
be preserved in a perfectly sound condition for a year 
or more, though, as before remarked, if kept much be- 
yond their regular time of ripening they will lose in 
flavor. 3. Which is the best way to preserve whole 
heads of cabbage so as to keep good in the winter and 
spring ? A. Keep them in a dry place, in well aired bar- 
rels. 4. I have a copper ore which assays as follows: 
Copper, 63*76; iron, 10*50; sulphur, 25*57; gangue, 010; 
totnl, 99*93. The ore carries about 1 3-5 ounces gold per 
ton (=0*005 per cent) and some silver. How can I best 
and cheapestl smelt it, say 75 or 100 lb. ore at a time? 
A. It will probably be necessary to chlorinize the ore 
and submit it to the amalgamation process. Consult 
Phillips' "Metallurgy of Gold and Silver." 

(20) A. C. writes: I have been trying to 
make some varnish, but have failed so far, and want to 
know what is wrong. I put two ounces of bleached 
lac into a bottle, and covered with alcohol; it swelled, 
and I added alcohol till it filled a pint bottle. It is now a 
curdy mass with some fluid on the top of it. I warmed 
it and stirred without effect. What is the matter? A. 
Try 95 per cent alcohol. 

(21) C. R. asks: Could I convey ground 
tan bark from the mill to leaches by means of a blower; 
if so, how should it be applied ? A. The tan bark can be 
propelled by a blower if it is dry. If it is mixed with 
water, a centrifugal pump should be used. If you em- 
ploy a blower, the bends in the pipe which conveys the 
tan bark should be of long radius. 

(22) S. B. F. writes: We have a machinist 
that says a belt will slip less on a pulley that has not 
been turned than on a very smooth pulley. Is he cor- 
rect? A. According to the experiments of Hoyt & Co., 
a belt will drive about 50 per cent more on a polished 
face iron pulley than on one with a rough face. 

(23) A. E. F. asks: Why is it that the light, 
side of the new moon appears larger to the naked eye 
than that portion made visible by the earth's light? 
The line of the moon's surface is seen in the bright 
position, corresponding in size to the outlines of the 
dark side. It being supposed that the moon has no at- 
mosphere, how do the sun's rays produce this effect? 
A. The phenomenon observed by you is called irradia- 
tion. It is due to the fact that impressions of bright 
objects on the retina extend beyond the outline of the 
image. Irradiation differs in different people, and even 
in the same person it is different on different days. It 
also increases with the luminosity of the object. The 
electric light affords a marked example of this phe- 
nomenon. The source of light, which is scarcely more 
than a mere point, appears a miniature sun. An in- 
candescent platinum wire looks many times larger 
than its actual size. 

(24) A. B. C. asks for the best compound 
or simple substance with which to impregnate baked 
wood for insulators for telegraph lines. A. Plunge the 
wood for a few minutes in hot parafline. 

(25) E. H. S. asks: Is a telegraph wire a 
protection to a building if the wire is well insulated and 
has good ground connection? A . It might be a protec- 

I tion, bi^t it would be very limited, as a telegraph wire 
of the usual size is notlarge enough to conduct a heavy 
lightning discharge. 

(26) J. E. K. asks: 1. Does the density of 
the atmosphere affect the velocity of falling bodies? A. 
Yes. 2. To illustrate: Suppose a cup of water or oil to 
be suspended in the top of an air receiver in which 
there is a pressure of 60 lb. per square inch, if tiie cup 
was upset, would it require a longer time for the fluid 
to reach the bottom than it would if the air was of or- 
dinary atmospheric density? A. It would. 

(27) B. A. asks: Which is preferable for 
bolting foot blocks to joists, overhead— % bolts extend- 
ing through blhck and joist with nut on end, or, % 
wood screws extending through block and into joist 6 
or 8 inches, sound hemlock joists— e. e. I mean 
which would be the easier drawn down or out— joists 
12 inches thick? A. Through bolts and nuts are to be 
preferred; but if you use wood screws they should be 
at least % inch larger than the bolts. 

(28) B. F. T. asks: 1. How can I make a 
paint for crockery, etc., that hot water will not wash 
off? A. Porcelain (or white ware) may be painted in 
enamel, that is, the design painted in metallic oxides 
and,burned in (see Spon's Practical Receipts). Any 
ordinary paint that can be applied will not stand much 
washing, especially if hot water and soap are used. 2. 

, How can I paint on cloth without sizing it and not have 
, the paint spread ? A. It is necessary to use size, un 
j less the cloth is waxed. 

(29) G. E. W. asks: What mode of meas- 
I urement do you get the tonnage of a ship? A. You will 

find rules for tonnage in " Haswell's Engineer's Pocket 
iBook." 
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(30) S. A. S. asks: How can I clean rust 
from the iron plates of a hydraulic press, so as to leave 
the plates perfectly clean and free from chemical odors? 
A. Try dilute sulphuric acid, say 1 part of acid to 10 of 
water. Wash the plates thoroughly after the applica- 
tion of the acidc ' 

(31) S. E. W. asks (1) if lump lime will 
slake in oil. I want it for painting a large ice house as 
an improvement on whitewash. A. The slaking of 
lime is due to the formation of a hydrate of lime—to 
which reaction water is essential. Lime may be made 
into an emulsion with oil , but this emulsion is very dif- 
ferent from the hydrate formed l)y water. 2. Also 
please send me the number of your paper that contains 
a description for making rubber stamps. A. Seep. 1326, 
No. 83, Scientific Amekican Supplement. 

(32) M. B. S. B. writes: My engine cylin- 
der is S]ri inches long by 1}4 inches in diameter. What 
sized boiler do 1 require? A. Your boiler should have 
from 10 to 15 feet fire surface, according to the pressure 
you wish to carry and speed of engine. 

(33) E. A. D. P. asks: 1 What is meant by 
aperture? Is it the diameter of the object glass, or 
the opening of the diaphragm in the eyje piece? A. It is 
the diameter of the clear or exposed portion of the 
objective. 2. For an object glass of 2}i or 3 inches 
diameter, how many lenses, of what size, and how far 
apart (measured perpendicular to their plane sides)r 
will form the best eyepiece for ordinary astronomical 
purposes? A. You do not give focal length of your 
objective. It is probable that the answer to J. W. S. 
(14), p. 403 of current volume, will assist you. 

(34) L. P. B. writes: I desire to send a 
stream of oxygen through water. Please inform me 
how I may do the same? A. Pass a glass tube from 
the oxygen reservoir to the bottom of the vessel. When 
the gas is placed under a light pressure it will force its 
way through the liquid. 

(35) C. R. M. writes: I have an 80 horse 
power boiler, carrying 651b. of steam, runs a 65 horse 
engine, also supplies jacketed ketdes, coils in tanks for 
heating water, steam tables, etc.; they are all connected 
to a narrow steam trap that discharges into a tank. Near 
the tank I have a double connection, by which I can 
shut the water from the tank and catch it in a pail 
and weigh it. Now, how many pounds of water per hour 
discharged by said trap ought to constitute one horse 
power? Can you give me a standard and reliable rule? 
A. There is no rule which will apply; a fairly good 
steam engine will furnish one horse power by consump- 
tion of 22 lb. steam. We think you might assume 22 
to 24 lb. water per horse power. 

(36) A. P. asks : 1. What tension will J^ 
inch boiler stand? A. It depends upon the diameter of 
the boiler and quality of the iron. 2. At what density 
does sea water form a deposit? A. Deposits of lime will 
commence, say, at 1}^ densities by salinometer, and of 
salt at about 2}4 densities. 3. How far from the first 
row of tubes must the gauge cocks be? A 3 to 4 
inches. 4. How will salt and fresh water act when 
being mixed in boilers? A. The mixing will tend to 
make the water foam. 

(37) F. W. D. asks how photographers pre- 
vent the disagreeable odor from collodion, etc., from be- 
coming prominent? I cannot use it without scenting up 
all the surroundings. A. The odor cannot be diminished 
or cloaked; the annoyance is obviated by using the col- 
lodion only in a well ventilated closet. 

(38) M. E. H. asks for the process of treat- 
ing ships' sails so as to preserve them from mildew 
and decay. A. Saturate the fabric with a boiling solu- [ 
tion of curd soap 3 lb., water 5 gallons. Press out ex- j 
cess of the solution between rolls, and digest for two ; 
hours or more in a solution of lead acetate 3 lb., water I 
2 gallons. Finally rinse well in water and dry rapidly 
without over-heating. ! 

(39) H. K. ifc J. O B.— Ordinary so called | 
washing fluid is prepared by warming together one part , 
of washing soda (commercial carbonate of soda) and I 
two parts of Hme in about 30 parts of soft water, and 
after the suspended carbonate has entirely subsided | 
decanting the clor liquid for use. Aqueous solutions 
of water glass, soap, starch, chlorinated soda, borax, 
etc., are often added in various proportions. 

Minerals, etc. — Specimens have been re- , 
ceived from the following correspondents, and ' 
examined, with the results stated: j 

N. B.— No 1, feldspathic rock containing crystals of 
hornblende. No, 2, mica schist. Nos. 3 and 4, horn- 
blende schist. No. 5, quartz and hornblende. No. 6, 
feldspar.— D. D.B.— Magnetite; if free from phospho- 
rus and titanium an excellent iron ore. — A. S. T. — It is 
an impure ferruginous clay of little value. 

[OFFICIAL.] 

INDEX OF INVENTIONS 

lOR WHICH I 

4 ' I 

Inciters JPatent of tlie United States were 
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[Those marked (r) are reissued patents.] j 

A complete copy of any patent in the annexed list, in- 
cluding both the speclflcations and drawings, or any 
patent issued since 1867, will be furnished from this office 
for one dollar. In ordering please state the number and 
date of the patent desired, and remit fco Munn & Co., 37 
Park Row, New York city. 



Air compressor, J. Clayton . 222,014 

Air or vacuum railway braises, diaphragm for, 

B. L. Stowe 221,980 

Amalgamating apparatus, vacuum, J. Absterdam. 221,990 
Amalgamating pans, device for discharging, E. 

Coleman ^22,018 



Amalgamating pan, E. Coleman 222,019 

Auger, hollow, W. A. Ives 222,051 

Axle, car, S. D. Webster < 222,108 

Baletie, R. M. Pattillo 222,073 

Bale ties, upset or turn over buckle for. J. L. 

Sheppard 221,944 

Bag fastener, Giles & Bryant 2^,032 

Barrel safety attachment, J. T. Flynn 222,029 

Barrels, rack for tiering F. Stitzel 221,945 

Bed, invalid, J H. Archer 221,952 

Beehive, J. Barnes 221,999 

Bell, call, J. W. Butler ....;. 222,009 

Berth for vessels, self -leveling, D. Huston .222,049, 222,050 

Billiard cue cutter, H. Gottlieb 222,035 

Binder, temporary, W. A. Am berg (r) 8,980 

Binder, temporary, E. H. Thompson (r) 8,981 

Bolt drawing machine, T. D. Wilson 222,112 

Bolting cloth, cleaning, W. H. Moses 221,932 

Book, E. S. Glover 222,033 

Booms, device for raising and lowering, H.T.Stock 221 .946 
Boot and shoe heel burnishing machine,Z.Beaudry 821,954 
Boot and shoe sole edge burnisher, S. Jacobson. . 222,052 

Boring tool, A. F. Temple 222,101 

Bottle, nursing, Michales & Bald 222,070 

Box heads, machine for finishing, N. L. Seelye.... 222,083 

Bracelet, A, W. Magerhaus, 221,926 

Brick-off bearing case, W. H. Ludlow 222,062 

Bricks for constructing sidings, partition walls, 

etc., I. Marsh , 221,968 

Brush, C, L. Pond 221,936 

Brush for washing carriages, etc., A. T Gerike... . 222,031 

Buckle, G. G. Bugbee 222,007 

Buckle and trace carrier, combined, T. L. Wiswell 222,114 

Bung, W.H. Stewart 222,094 

Burr holder and spirit lamp, combined, T.S. Waters 222,107 

Button hole cutter, M. L. & G, M. Sanborn 222,080 

Calendering paper, etc., machine for, Schlatter 

&Gros 2^2,061 

Calisthenicmotor, A. S Gear 221,959 

Car door, grain, W. I. Stratiff 222,097 

Car seat, E Chesterman 221,907 

Cars, cooling and ventilating, W. P. Williamson. . 221,988 

Carbureter, J. Way land 221,948 

Card, visiting, F. Oechsll 221,933 

Carpet linings and similar fabrics, machine for 

making, J. C. Gray 222,037 

Carriage top, ^ . N . Hazelip 222,043 

Cartridge capping implement, G. A. Barnes 222,000 

Cartridge loading apparatus, J. H. Murray 221,971 

Castings, malleable iron, J. B. Atwood 221,996 

Cattle chute, J. T. & R. A. McCoy 221,931 

Cement, manufacture of artificial hydraulic or 

Portland, C. Brown 222,004 

Children's chairs, locking device for the tables of, 

N. Bartell 222,001 

Chuck, G. B. Kirkham 222,056 

Churn operating machinery, W. N. Rhodes.. 222,076 

Cigar lighter, automatic, C. Crook 221,911 

Clasp, C. E. Johnson ; 222,055 

Clothes line hook, F. G. Slemmer 222,086 

Clothes pounder, W. F. Jenkins 222,054 

Clutch and coupling, friction, E. L . Hartinann . . . 222,040 
Collars and cuffs, making celluloid, A. A. Sanborn 221,977 

Cooker, steam feed, W. CoUings 222,017 

Corset, Schilling & Florsheim 222,082 

Cotton and hay press, H. C. Green 222,038 

Coupling, D. W. Clark. 221,908 

Cupola furnace, E. C. Atkins 221,993 

Currycomb, E. Harris 221,962 

Dental engine, E. T. Starr 222,093 

Dentist's chair, E. T. Starr 222,092 

Dish washing machine, S. Walker 222,103 

Ditching machine, J. D. Comstock 22] ,910 

Draught equalizer, R. A. Thompson 221,982 

Drawing table, W. Holden 222,047 

Drays, tail pin for, H. R. Atwood 221,902 

Electric light, apparatus, A. G. Holcombe 221,918 

Electrotype dies, making, Tufts * Andrews 221,985 

End gate fastening, wa^on, L. Talcott 222,099 

Fan, air compressing, M. B . Miller 221,970 

Fence wire stretcher, Clark & Orris 222,013 

Firearm, magazine, A . Burgess 222,( 08 

Firearm, magazine, J . M . Marlin 222,064 

Firearm, revolving, J. M. Marlin 222,065, 222,066 

Fire kindlers and lighters,composition for, E.Clark 222,012 

Fish boner and scaler, A. J. Whitney 221,949 

Furnace door, L. McKelvey 222,0«8 

Furnaces and stoves, draught regulator for, G. O. 

Sanderson » 221,978 

Garment supporter, H . P . Andrews 221,951 

Gas apparatus, vapor, J . Savage 221,942 

Gas fixing retorts, heating benches of, T. F. 

Rowland 221,941 

Gas governor, G. S. Woodruff. 221,950 

Gleaning and grain binding machine, M. A. Keller 221,922 
Gold from auriferous deposits, machine for ex- 
tracting, E . S. Bennett 221,905 

Grain binder, S . D. Locke 222,0^)0, 222,081 

Grain binder knotting apparatus, M. A.. Keller. . . 221,92L 

Grain drill, M. G. Madson .... 222,063 

Grate, D. Richmond ,. 222,077 

Gun, magazine*, F. Y. Sunderland 222,098 

Hame fastener, J. P. Bell 222,002 

Hammock support, V. P. Travers 221,984 

Harness, instrument for mending, C. P. Adams.. . 221,991 

Hat sizing machine, E. Beesley 222,117 

Hay rake, horse, S. Ritty 221,974 

Hinge, P. Hurm 221,963 

Hinge, spring, G. M. Jewett 221,964 

Hoe, G W. Cloyd 222,015 

Hoe and cultivator, combined horse, B. B. Small. 222,087 

Horses, device for stopping, 1 . J . Warner 222,105 

Hub, vehicle wheel, S. P. Ruggles 221,976 

•Kydraulio elevator, S . C. Rowell 221,940 

Inkstand, A. D. Judd 221,965 

Jacket can. Mason & Bergman 221,927 

Jointer and cutter, combined, H. E. Wisner 222,113 

Knob attachment, O. Stoddard 222,096 

Lance, bomb, J. A. Brand 222,003 

Mallet, A . G. McComb • 221,930 

Meat chopper, mince and sausage, J. I. Rough . . . 222,079 

Mechanical movement, Z. Beaudry 221,953 

Medical compound, G. Collins 221,909 

Millstone supporter and driver, O. J. Bollinger. . . . 221,906 
Mosquito net, etc., apparatus for stretching and 

dressing, I. E. Palmer (r) 8,978 

Musical instrument mechanical, M. Gaily 222,030 

Oil cup, J. G. McBride 221,928,221,929 

Packing device for packing boxes, etc., A. D. 

Spencer (r) 8,977 

Packing, steam, G. C. Philhps 222,074 

Painting fence wire, apparatus for, F. C. Taylor. . 221,981 
Painting pipes and tubes, apparatus for, J. B. Root 221,930 

Paper collar machine, C . H . Denison 222,023 

Paper pulp from wood, making, S . M. Allen 221,992 

Pavement, concrete, C. M. Warren (r) — 8,982 

Pavement, street, E. Devilliers 222,025 

Pedomotor,R Gornall 222,034 

Pen, fountain, J. S . Bard : 221,904 

Pharmaceutical apparatus, J . T. West 223,109 

Photo- negative engraving, Bachman & Peckin- 

paugh 221,997 



Pipe, machine fop the manufacture of spiral 

jointed, J. B. Root. 221,988 

Planter and fertilizer distributer, combined seedv 

J.A.Hill 222,045 

* Planter, jorn, G. D. Haworth 222.042 

Planter, corti. J. H Warfieid 222,104 

Planter, hand corn, G.I-titnam 221,973 

Planter, seed, B . Richardson 222,078 

I Plow,R. Adamson -.... 221,901 

Plow, C. A. Pratt 222,075 

Plow, J. S. & E. C. Robinson -. 221,975 

Pocket, safety. L.Jakubowski 221,920 

Portable bath close M. J. Delter. 222.026 

Pressure generator, hydrocarbon, II. H. Eames... 222,027 
Printing machine, chromatic J . McNaught. . .... 222,069 

Pump, A. W. Woodward. ... 32,116 

Pumping system, atmospheric, W. P. Barclay.... 221,903 

Ratchet wrench. J. Woolford 221,989 

Refrigerator and wat5er cooler, combined, M..B. 

I'itman ^'21.983 

Rein holding device, A. Warth 222,106 

Rowlock, T. Dowlin^ 221,914 

Sadiron, G. Petit 221,935 

Sash fastener, R, Lee ^.... *,.... 221,967 

Sash holder, Leguay & Vallottou 221,966 

Sample box, F. F. Atkinson 221,994 

Saw machine, drag, W. N Kyle 222,057 

Sawing machine, drag, Thompson & Gray , 222,102 

Sawing trees, machine for, N, A. Daniels.., ►.. 221,912 

Scarfshield,C.E. Foster 221,915 

Screwdriver, C. S.Wells.... 221,986 

Screw, jack, R. Fjellman 222,028 

Screw machines, extractor for metal., H. S 

Lansdell 222,0^9 

Sewing machine button hole attachment, J. F. 

Snediker 222,089 

Shoe,r. S.Stark 222,091 

Shoe horn, M. F. Coon , 222,020 

Show case, H. G. Dorr, Jr 221,913 

Slate, M.F.Sullivan... 221,947 

Sled, J. H. Dennis 222,024 

Sleigh, bob G. Hermance 222,044 

Snow plow and brush, combined, P. Graff 222,036 

Soldering machine, G. Browne 222,005 

Spoons, making plated. Fowler & Holmes (r) 8,979 

Spring clasp for braid and ribbon packages, H. 

Wolcott 222,115 

• Stamp canceler, J A. BIC. lelland 222,067 

' Staples, apparatus for inserting, bending, and 

clinching metallic, J. Shellenberger 221,979 

Stave cutting machine, W . Sisson . . 222,085 

Steam and water gauge, T. Holland 221,919 

Steamer, feed, W- Collings 222,016 

Sugar, etc., centrifugal apparatus for forcing vola- 
tile or corrosive liquids through or from, O. H. 

Krause 221,923, 221,924 

Sulphocyanides, apparatus for making, Tcherniac 

«& Gunzburg 222,100 

Target, surveyor's, S. Haslett 221,916 

Telephone, T. A. Edison .. 221,957 

Thill coupling, W, M. Curry.. 222,021 

Ticket box, Sergeant & Porter 221,943 

Tiles for roofs and pavements, illuminating, J. 

Jacobs 222,053 

Tile machine attachment, P. Ozmann. 221,934 

Time lock, S. Shaw 222,084 

Tobacco chopper, E. Hain 222,039 

Tobacco, manufacture of plug, P. J . Sorg 222,09u 

Tomb, McMinn & Filbey 221,969 

Toy money box, C . B . Bailey 221,998 

Toy money box, L. Kyser 222,058 

Trace carrier, A. F. Hill 222,046 

Trees for winter protection, machine for prepar- 
ing the tops of, S. H., N. P., & L. Murray 221,972 

Truss, G. Gleim 221,960 

Tuyere, J. 1\ Ilause 222,041 

Umbrella frame, J- Miniere 222,071 

Vacuum brake pipe coupling, T. W. Welsh 221,987 

Vacuum engine, B . Goldmann 221,961 

Vapor burner, E. F. Rogers 221,93? 

Valve, slide, E. S. Chapell 221,956 

Valve, steam engine slide, E. S. Chapell 221,955 

Vehicle spring, J . Krehbiel 221,925 

Velocipede, P. Denham 222,022 

Velocipede, H. Hassenpfiug . . . . 221,917 

Vessels, air port for, T . D. Wilson 222,111 

Water closet valve mechanism, W. M. & J.Smeaton 222,088 

Weather strip, W. St. Charles 222,iJ95 

Weed turner, J. D. Cates 222,011 

Wells, clamp for elevating tubing in oil, G.W. Fair 221,958 

Windwheel, H. B. Myers 222,072 

Windows, portable decorative balcony for, Bru- 

ment & Goldberg 222,006 

Wood, grinding, S. M. Allen 221,993 

Wool press, Willis & Funkhouser 222,110 

Yoke and bow, ox, M. Cantoni 222,110 

DESIGNS. 

Coffin plates, E. H. «& J H. Eldridge 11,526 

Heating stoves, E . Bussey 11,525 

Ladies' and children's hoods, S. M. Hodge 11,527 

Trunk fixtures, C. A. Taylor 11,523, 11,534 



PERUVIAN ANTIQUITIES. BY E. R. 

Heath, M. D., the most recent visitor to the home of the 
Incas. An intensely interesting account of the Remark- 
able Rums and Walls of the Jeqn etepeque Valley, Peru. 
The Prisons of Pizarro and Atahualpa. Description of 
the Wonderful Huacas, or burial mounds,'near Truxillo. 
Accounts of the immense treasures of Gold that have 
been found in the Huacas. The immense Huacas, near 
Ancon and Passamayo, and the interesting relics found 
therein. The extensive ruins of the Huatica Valley. 
The Huaca of Pando. The Huaca of the Bell . Descrip- 
tion of the Temples and Fortresses of the Huatica Valley. 
The Huaca of Ocharan, the largest burial mound in the 
valley, mclosing 117 acres. The great Inca Temple of 
the Sim, in the Valley of Lurin. audits dimensions. The 
extensive ruins in the Canote Valley, and the interesting 
renes that have been discovered in them. Theeffectsof 
earthquakes that have taken place on the Peruvian 
coast. The extraordinary Masonry composing the walls, 
temples, houses, towers, etc., in the Mountain districts. 
The wonderful Structures in the City of Cuzco. The 
rums on the Islands in Lake Titicaca. The notable 
rums at Chavin de Huanta, Corralones, Huaytar, JSIazca, 
andOuelap. Half a Million Miles of Wonderful Stone 
Wall, averaging 3 to 4 feet high, and enough to encircle 
the globe ten times! Who were the people that con- 
structed this and the other wonders of Peru? The An- 
cient Peruvian Records, and what we learn from them. 
The geologic changes that have taken place in Peru; 
the rising and sinking of its coast, and the several risings 
and sinkings of the Andes. Speculations as to whether 
a great continent once occupied the present site of the 
Atlantic. This valuable paper, by a well known Ameri- 
can Archaeologist and a close and patient observer, 
contains much that is new, and is written in an exce^ d- 
ingly pleasant style. Contained in Scientific Ameri- 
can Supplements, Nos. 158 and 1 59, Price 10 cents 
each . To be had at this office, and from newsdealers 
everywhere. 

MOLECULAR PHYSICS IN HIGH 

VACUA. By William Crookes,F.R.S. A lecture copious- 
ly illustrated with new and interesting experiments, 
showing that matter exists in a fourth state, and in a 
condition as far removed from that of gas as gas from 
liquid, where the properties of gases and elastic fluids 
almost disappear, whilst in their stead are revealed 
attributes previously masked and unsuspected. The 
Kinetic theory of gases explained in a clear manner liy 
the aid of a simple illustration. The ordinary radio- 
meter and an explanation of its movement. Descrip- 
tion of the new form of radiometer used in these ex- 
periments. Explanation of the dark space which is 
observed surroundingthe negative pole when a discharge 
is passed through an exhausted tube- Experiment to 
show that the molecules thrown off from the excited 
negative pole leave it in a direction almost normal to 
the surface. The phosphorescence of these molecular 
rays. Their color shown to be due to the composition 
of the glass- Experiment to show that the phosphor- 
escence of the glass is dependent on the degree of per- 
fection of the vacuum. The rays producing the phos- 
phorescence will not turn a corner ; experiment to show 
this. The cause of phosphorescence. The phosphores- 
cent properties of other bodies than glass ; sulphide of 
calcium; the diamond; ruby natural and artificial; 
sapphire; pure alumina, etc. Experiments showing 
that the rays coming from the negative pole project an 
image of anything that happens to be in front of it. 
The important fact that this phosphorescence teaches 
us. Experiments to show another fact connected with 
the negative discharge, i. e., that the rays obey magnetic 
force. The heating of the glass where the phosphor- 
escence is strongest. Experiments with apparatus which 
int ensifies thish eat at the focus . Platinum wire melted . 
Iridio-platinum melte d. The violence of the impact of 
the molecules which are driven from the negative pole 
shown by experiment. Their violence manifested in 
their heating power. The facts elicited by the preceding 
phenomena, and what they prove. This lecture com- 
plete, illustrated with 19 engravings, is contained in 
Sc[ i:\Tinc Amioricak SuppiiEMENT, No. 180. Price 
10 cents. To be had at this office, and from all news- 
dealers. 




KngJisli Patents Issued to Americans* 

From November 18 to November 25, inclusive. 
Curtain roller, H. L. Judd, Brooklyn, N. Y. 
F'ountain pen, A. T. Cross, Providence, R. I. 
Monej? received, apparatus for preventing fraud in, G. 

Beadle, Syracuse, N. Y. 
Steam engine, W. F . Goodwin, Stelton, N. J . 
Sulphate of lime, manufacture of, ZC. Warren, New 

York city. 
Tramways, A. S. Halladie, San Francisco, Cal. 



Ifeemiitg. 



Inside Pasre, each insertion - - -75 cents a line. 
Back Page, each insertion - - - SI. 00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate \ 
per line, by measurement, as the letter press. Adver- i 
tisements must be received at publication office as early j 
as Thursday morning to appear in next issue, ! 

15^" The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 

THE SALT MANUFACTURE OF MICHI- 
GAN. By S. S. Garrigues, Ph.D. One engraving. 
A Complete and Instructive Description of Salt Making. 
The Well-boring Machinery. Pumping and Evaporating 
Brine. Kettle and Pan Blocks. Solar and Steam 
Evaporation. Grades, Qualities, and Analyses of Salt. 
Tabular Statement of Companies, Capital, Amount of 
! Salt produced, number of Kettles, etc. Cost, Profit, 
I Labor, and Details. Containedin Scientific American 
Supplement No. lOtd. Price 10 cents. To be had at 
i this office and of all newsdealers. 



r^ILVERIISra GLASS.— The LATEST AND 

Best Method of Silvering Mirrors and other articles of 
i Glass by Chapman's, Siemens', Patitjean's, Draper's, 
I and Lavat's Processes. Supplement 1®5» Price 10 
I cents. 



CAVEATS, COPYRIGHTS, LiABEL 
REGISTRATION, E 1 C« 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
years' experience, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Eegistration of Labels, Copyrights for Books, Labels, 
Eeissues, Assignments, and Keports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Labels, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foveii )7i I*atents.—We also Eend, free of charge, f, 
Synopsis of Foreign Patent Laws, showing the cost anc; 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear ill 
mind that, as a general rule, any invention that i5 valu>- 
able to the patentee-in this country is worth equally as 
much in England and some other foreign countries. 
Five pateits— embracing Canadian, English, German, 
French, an^ I Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDRED AND FiFTT MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communicat on are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, §100; Belgian, ^100; Cana- 
dian, $50. 

Copies of J^atents^— Ver sons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for SI. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United,States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

ilUHH ^ 00., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

BHANG 3 OFFIGE^Gormr of F 9.nd nth Streets^ 
Waslungton^ D, G, 
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Chinese rods, to make. (17) 417 

Chloral in whooping cough 199 

Chlorophyl 244 

Christian era, beginning of... (12) 403 

Chrome, iron on (10) 331 

Churn, improved *98 

Cider, how to preserve 81 

Cider mill, cloth for (18) 59 

Cider, to preserve sweet (14) 251 

Cinchonidine in quinine (5) 251 

Cincinnati exposition, the 192 

Cincinnati industrial exhibition. 64 

Cities, chief, 85 years ago 412 

City horses 165 

City, toy, a 5 

Clambake , pre-historic 229 

Clay, white, to color (21) 61 

Cleopatra's needle, moving 322 

Cleopatra's needle, preserving . . 28 

Climate of Europe 282 

Clock, a wonderful *191 

Clock, mysterious *297 

Clock, pneumatic .. *5 

Clock, Rosset's *226 

Clocks, a couple of 132 

Clothing, manufacture of 282 

Cloth paper, to make fireproof... . 218 

Cloth, to waterproof (5) 251 

Clover seeds, how to save 170 

Coal, anth., effect of exposure on lUO 

Coal, anthracite, in Mexico 5 

Coal crop, the 118 

Coal, origin of 402 

Coal crop, the 118 

Coal, economical use of 135 

Coal, formation of , 33 

Coal near Hudson's Bay. 291 

Coal on the Pacific coast 35 

Coal tar, to remove (38) 44 

Coal-tipping machines *290 

Cochineal insects, facts . about 325 

Cocoanut milk, new use for 115 

Codfi sh trade, Calif or ni a 68 

Coffee pest, specific for the 152 

Cog-wheel, a large 176 

Cold, a, how to stop 386 

Cold wave, where it comes from 414 

Colic, treatment of 295 

Collislcn, strange, at sea 194 



Collisions at sea &% 

Cologne cathedral, completion of 308 

Colorblindness, relief of 180 

Coloring matter, new 216 

Combustion, spontaneous 6 

Comet, Swift's 17 

Comet, Swift's, of 1879 *116 

Commercial enterprise 857 

Commercial marine, world's .... 396 

Commissioner of Patents 161 

Competition, American in Eng.. 51 
Composi'n pat' rn ornaments, (16) 155 

Composition for pool balls (22) 403 

Compressed air vessels (14) 171 

Concert rooms 248 

Consumption (42) 44, 241 

Cons umi)tion, cause •f 9 

Convention of civil engineers 19 

Co-operation, practical 152 

Copper i»ining in New Mexico. ... 26 

Copper , to amalgamate (18) 107 

Copper, to granulate (35) 60 

Copying ink, black .(23) 267 

Copying pad, ink for (8) 299 

Copying processes, new 234, *325 

Copyrighting fruit 198 

Corkscrew and bottle faucet *291 

Corrosion of the metal tin 2i6 

Cotton bales, coverin g for 145 

Cotton factories for the South... 266 
Cotton goo ds, Amer., quality of . . 3 
Cotton mills in South Carolina. . . 26 

Cotton, some facts about 280, 329 

Cotton thread, American 104 

Cotton by white labor 399 

Cottons, American, for India 234 

Conch pearl 321 

Coupe cars for London 121 

Cow, deaf-mute, a 86 

Crabs of Cape Verde Island 165 

Crank shafts, large 22D 

Crayon drawing s, to fix .(28) 800 

Cream, who will can? 138 

Credulity, scientific , 3 

Crickets stop a train 7 

Crocodile oil .. 2S3 

Crooke' 8 experiments (7) J 71 

Crops, American, 10 years' aver. 373 
Crown sheet, to keep clean. .(14) 11 

Crusher, sectional-cushioned *806 

Cufl h older, new *19 

Curingbeef by injecting brine... 161 
Curiosities at the Smithsonian In. 85 

Currents of Ampere 244 

Cutch, use of, in boilers (22) 155 

Cutlery, American, in Sheflieid. . 97 

Cut-o fi, new .*102 

Cutting Packing Company 148 

Cyanogen with hydrogen 197 

Cyloscope, the nsi 



Daniell, a home-made 105 

Darien Canal, the HO 

Dairy fair, international. .217, 360, 414 

Dead, preservative of the 359 

Decease of two Am. shipbuilders 49 
Decisions relating to patents.. 346, 8H4 

liecoys for wild fowl *246 

Determinat'n of silver in Galena. 186 
Device for sep. cream from milk *9 
Devil's darning needle, the... 100, 

148, 194 

Devil's plant, the 280 

Dice magnetism (12) 9i 

Diet, proper, for children 216 

Diphtheria, new way 10 treat 184 

Diphtneria, treatment of 416 

Diploma, grand prize, Paris Ex.. *63 

Discoveries, curious. * 57 

Disco veries,remark'ble,Crooke's*232 

Diseases, new 40 

Disinfectants, how to use them.. 179 

Dissociation of chlorine *177 

Diving (12) 123 

Divining-rod » . (38) 44 

Do it well 312 

J)ommion exhibition, the 265 

Double stars, colors of 138 

Dragon flies 113 

Drag-sawing machine, new..*21, *2.i0 

Drainage, house 104 

Draughtsmen, caution to 42 

Drawing apparatus, perspective.. .*307 
Drawing tooJs, to protect from 

rust (38) 60 

Drilling scow. United States *3l 

Durlon, the 21tt 

Dust explosions, law of » . . 282 

Dye, blue, new 197 

Dynamite, explosion of (1) 123 

Dynamite, force of . . . (24) 11 

Dynamo-electric machine (31) 92 

Dynamometer, Edison's 84 

Dynamometer, electrical , . . 276 



Earthquake, disastrous, in Sicily. 9 

Earthquakes, depth of 26 

Earth's day increasing 410 

Earth's, the, magnetic poles 2 

Easton bridge, repair of the 85 

Eclipse of 1880 17 

Eddy stone lighthouse, new 145 

Education, mechanical, advan. of 52 

Egg holder, new .*399 

Egg s, counterfeit 400 

Eggs, rotten, artificial 396 

Eggs, to preserve .(19) 417 

Ejector, Friedmann's .*319 

Electrical alarm compass 81 

Electrical balance, the 98 

Electrlcalexperim't., rem'kable, 166 

Electricalgenerator, Edison's 

*242, 305, 308, 360 

Electrical gyroscope . . , (36) 12 

Electrical test. . . .i • 296 

Electricity as a motive power. . . . 2l3 
Electricity, atmospheric, laws of 197 

Electricity for lighthouses 410 

Electricity for useful purposes. . 138 

Electric bell circuit (19) 171 

Electric current regulator, new..*10l 

Electric generator, Edison's 387 

Electric lamp , , *274 

Electric lamp for Eng. shilling.. *293 

Electric lamp, new * 

Electric lamp, new form of *166 

Electric lamp, Reynier's *i94 

Electric lamp, smoke of. 20 

Electric light (5) 235 

Electric light, division of 280 

Electric light, economy of the.... 186 

Electric light, heat of the 262 

Electric light in mining 24 

Electric light in photography.... *47 
Electr. light, photography by the 57 
Electric light, water power f or.(3) 299 

Electric motor. (29) 188 

ElectrO-magnet, large 326 

Electro-plating (31) 44 

Electro-plating with copper 9 

Elephant shrew " *7 

Elements in nature (26) 252 

Elem ents, nature of , 232 

Elevated railway extension 273 

Elevated railway nuisance 313 

Elevated railway, Philadelphia.. 296 

Elevated railways, cost of 310 

Elevated rail' s,toundatiou plate, *338 
Elevated railways, progress of. . .*255 

Elevators, floating *207 

Emery wheels, solid (30) 43 

£:mployment , 21 



Enamel for iron (33) 28 

Engine for boats (23) 43 

Engine, portable, new *19 

Engine, power of (9) 75 

Engine slides, wear of (3) 235 

Engine, steam, Exeter *51 

Engines, dead centers of (34) 12 

Engines, power of (16) 251 

Engines, traction, on com. roads. 191 
Engineering, Am., future of.. .... 74 

Engineering i mentions 58 

Engineers, civ il, convention of. . 19 

Engineer's transit, improved *214 

England again invaded 266 

Engraving of copper rollers.... .. 200 

Enterprise, American 250 

Entomological specimens (2) 128 

Errata 250 

Erratum 285 

Exhibition, a novel 181 

Exhibition at Sydney, opening... 223 
Exhibition of sanitary appliances 18 

Exhlbition,Swiss, a 18 

Expansion, metal (19) 267 

Expedition to the Red Sea 250 

Exploration of Western Asia 48 

Explosion in a Bessemer shop.... 181 

Explosive, Austrian, new 9 

Explosives, compara. strength of 202 

Explosives, modern, some 293 

Export trade, increasing 413 

Export trade In staves, etc 121 

Extending Its use 413 

Eyepiece for telescope (14) 403 



Faience *10S 

Faience, French *233 

Failure, threatened, of silk crop.. 34 

Fall of 260 feet, a 137 

Famine and disease 245 

Fan, lace ,*153 

Farming, fancy, advantages of. . . 58 
Farming implements In Morocco 38 
Farm wages and cost of living. ., 152 

Fashion, new, foot jewels 395 

Fat secreted by the liver 295 

Feed pump, freal5:s of ...(13) 107 

Fence post, iron, new *149 

Fences, metallic 257 

Ferry boat, big, California : 145 

Ferryboat, pig, San Francisco... . 82 

Ferry boat, steam, first 182 

Fever and ague 346 

Fllaria snake 66 

Filters (20) 1 55 

Fire, colored (22) 28 

Fire dept. of Topeka, Kan. 101 

Fire engine improv ements 307 

Fire engines, self-propelling 3 

Fire escape, new *230 

Fireflies 49 

Fire lighter, automatic, new *889 

Fire lo sse s 362 

Fire screen *201 

Fire, curiosities of 248 

Fires, greatLi-ecord of 264 

Fires of St. Elmo, the... 234 

Fireproof partitions 1S2 ^ 

Fish, anew ?35 

Fish commission, U. S 68 

Fish, cross-breeding among 360 

Fish culture, progress in , 71 

Fishfood (15) 91 

Fish, freezing, for winter use .... 105 

Fish killed by electricity 412 

Fish, Passaic, destruction of . 4 

Fish, transparent 291 

Fisheries of the United States... 289 

Fishes, poisonous 199 

Fishway, new' *275 

Flange coupltug, new *179 

Flexible toys (7) 403 

Flies, ichneumon 8 

Flint imp'm'ts of the Aborigines 48 

Floors, asphalt and timber 20 

Flour mill, largest 291 

Flour mill, portabl c *70 

Flour mills, horizontal, French. ..*248 
Flour mixed with min' rl substan. 154 

Flour, new process 808 

Fluorescence 35 

Fluorescent body, new 45, 261 

Flue andtubulaf boilers (9) 11 

Flying dragon, the *118 

Flywheel explosion 409 

Food, one day's shipments of — 238 
Foods, moral and mental effects. 201 

Foot pounds, energy in 381 

Foreign fruit trade of New York. 121 

Forest trees, pruning 295 

Forging, quick 248 

Fork and spoon, combined *66 

Forks, antiquity of 295 

Fountain, discharge for (28) 124 

Four hours in the dark 145 

Fourth of July snow 49 

Fourth of July 186 

Fox, flying *295 

Freckles, to remove (8) 187 

Freezing by salt and ice (3) 139 

Freezing, heat grown-ofl from(6) 219 

Freezing in fire 272 

Freezing mixture (11) 189 

Frog farming 181 

Frog, flve-le^ged, a *165 

Fruit, a tropical.. 49 

Fruit, bearing 184 

Fruit of shrubby trefoil 896 

Frulttrade, foreign 84^ 

Fulminate, to make (18) 25' 

Fungi in man 12^ 

Fusing metals without fire 247 



G 

Game, caution about shot in 200 

Gas exhauster governor, new *15 

Gas lighting experiments 115 

Gas mains, cast iron 378 

Gas well and carbon factory 352 

Gases pressure (f (19) 27 

Gear, compounding (37) 44 

Gear-dressing macnine *150 

Geissler'stubes,photo. of spectra 182 

Gelatine 115 

Gelatine negatives 177 

Gelatine plates, developing 395 

Gelatine, purifying 361 

General Wool monument 185 

Generator, electrical, Edison's.. . 276 
Geologi. speci.fromLuray cave. 80 
Geranium oils, adulteration of.., 329 

Geysers of the Azores 37 

Geyser well, Kane 233 

Gila monster *399 

Gilt frames, to clean..(22( 252, ( iO) 299 

Gilding on glass (5) 120 

Glacialacetic acid, impurities in. 181 

Glass, ancient 282 

Glass, how old is 248 

Glass, ruby (17) 11 

Glass, to cut a hole in {%) ll 

Glasstubing *361 

Glassware, ancient *385 

Glassware, Roman *811 

Glossing, photos, helIotypes....(6) 43 

Glue 6 

Glue, liquid (1) 315 

Goat antelope, Japanese *135 

Gold and silver, imitation IIS 

Gold and ilver, year's product. . 377 

Goldbeater' s skin ;. . . . (1 6) 107 

Cold, to extract {i) 107 

Gold, to reduce. (25) 43 

Gooa Sign Of the times, a 49 
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Gopher trap wanted 4 

Governors (4) 75 

Grain trade of New York *208 

Grjmite ware (9) 139 

Grape rot , the 167 

Great Eastern, horse now. of. (24) 172 

Grinding, high and low 308 | 

Grinding mill, improved * 83 1 

Gum copal ..... 400 | 

Gun barrels, to blue... (20) 287, (23) 403 , 

Gun, great, new 861 

Gun, htiminerless *411 

Gun. magazine, Hotchkiss' , 259 

Gun, the Thunderer ' s *130 

Guns, powerful 265 

Guns, power of 264 

Gutta percha, to dissolve (9) 43 | 

Gypsum casts, manufacture of. . . 21 I 
Gyroscope, electrical (36) 12 

H 

Hair restoratine (20) 300 

Hair, tonic for (32) 172 

Hair, treatment of the 312 

Hard rubber, cement for (4) 283 ; 

Harris- Corliss engine *175 ' 

Havana, the pest-breedlng place, 115 

Hay fever 200 I 

Haymaking, artificial *358 | 

Health Association, American. . . 336 

Health at home 416 , 

Health, the way to 329 

Healthfulness of London 22 

Heat (9 267 | 

Heat in the Comstock mines 272 

Heat, specific (15) 27 I 

Heating metals in vacuo 185 1 

Heating, horse cars, plan for. ... 393 

Hectograph Ink (14) 847 

Hedges, white willow 215 

Hog cholera 339 

Hoifter, 1,500 horse power 117 

Holes in hard steel 102 

Hop, a substitute for 896 

Hop plant, use of the , 87 

Horn, to color .(2)283 

Horn, to stain (10) 283 

Horse-clipping machine, new *210 

Horse crazed with tea, a 231 , 

Horse detacher, new *378 

Horsnails, machine-made 88 

Horse-power rent (6) 107 

Horses, unshod 5 

Hose coupling, improved *16 

Hose nozzle, new.. *395 

Hosepipes 323 

Household perils 411 

How business Is now done 58 

How to pri nt letters 82 

Hughes' micro, and Blake trans.. 360 

H uman voice, the 167 

Humming bird's nest, a 118 

Huxley on pluck and endurance.. 169 
Hydrants, winter precautions for 396 

Hydraulic ram (20) 188, (8) 251 

Hydraulic ram, new *262 

Hydraulic ram, power of (17) 252 

Hydriodic acid 5 

Hydromotor *223 

Hydrophobia successfully tre'd... 144 
Hygienic effects of air 85 



Ibex, the *359 

Ice boat propulsion 340 

Ice boats sail faster than wind. .. 381 

Icebox, to make... (1) 43 

Ice breaker, new , *58 

Ice caves of Teneriffe 308 

Ice In the Arctic regions 345 

Ice, medicated 248 

Ice yachts, speed of 309 

Ichneumon tiles 8 

lUustratin g inventions 321 

Incident o± the times, an 215 

India rubber, how obtained 210 

Indians as farmers 402 

Induction coil.. (24) 92, 235, (22)283, 338 

Induction coll, exciting an 399 , 

Induction coll for telephones (14) 91 i 
Industrial art in New York ... 9 i 
Industrial distress in England ... 106 
Industrial education, Huxley on. Ill 
Industrial enterprise in Califo'ia. 32 9| 

Industrial progress, recent 1 I 

Industries, Amer.... 273, *303,*340, 357 ' 

Industry, Amer., a decayed 224 

Inflammable goods, a ban on 853 | 

Ink, blue (7) 43 ' 

Ink for copying pads.. (5) 315, (21) 403 

Ink for greased leather (2) 107 I 

Ink, printing, quick drying.... (24) 403 I 

Ink, Japan (3) 27 , 

Ink, official 276 ! 

Insects, giant 199 ■ 

Insects killed by fungi 343 I 

Insects, to kill (15) 171 j 

Insects, to preserve (5)11, (17), 347 | 

Instrument for ringing swine *147 i 

Intelligence, vehicles of 340 I 

Intelligent workmen needed 144 I 

Intercourse, ancient, with China, 9 ' 

International dairy lair 154 

International fishery exhibition.. 100 
International park at Niagara. . .• 257 | 

Invention, the basis of 266 j 

Inventions ,.172 1 

Inventions, agricultural.. .164, 249, 

260, 296, 323, 361 

Inventions, agricultural new. ,41, 84! 

Inventions, agrl., recent,.. 99, 185, 231 

Inventions, englneerlng.lO, 58, 83, I 

98, 121, 137 153, 163, 184, 246,262, | 

278, 291, 330 1 

Inventions in China 192 

Inventions, mechanical . . .132, 151, 
164, 194, 214, 226, 242, 259, 274. 

297, 307, 333, 346, 358, 381 
Inventions, mechanical, recent... i 

5, 19, 36, 66, 90. 101, 118 
Inventions, miscellaneous,.22, 39, j 
88, 102, 116, 134, 146, 168, 181, 198, 
210, 230, 243, 263, 275, 294, 306, | 
325, 338, 357, 378 I 

Inventions, recent, a few. 310 ; 

Inventions, recent, some 340 

Inventor and manuf., successful. 37 I 
Inventor, an early, experi. of 341 

Inventors, how to discourage 277 

Iodine as a substitute for quinine 183 I 

Iron as a fertilizer 324 , 

Iron castings, to blacken (20) 203 i 

Iron trade, activity in the. 113 ' 

Irortrade, notable feature in 193 

Irradiation (23) 417 I 

Ishmail Pasha 89 , 

Is it education or accident? 121 ! 

Is it paying? 133 

Island of Ferdnando de Norbona 292 , 

Isthmus ship transit 224 

Ivy poisoning 256 



Lamp electric, smoke of 20 

Lamp, phosphorescent (14) 27 

Language origin of 282 

Lard, t^ Harden (34) 204 

Lathes, milling attachment for. . *38 

Latin and Greek, study of 105 

Launch, steam, of light draught. . 249 

Lead pipe, protecting 3 

Lead oxide, t^reiuce ...(16) 417 

Leaky boi er tubes, to stop . . . (21) 283 

Leather btltiag, advance In 393 

Leather in belts, how to judge of. 376 
Leather factory, Howell & co.'s.*407 

Leather from bison hides 400 

Leather, manufacture of 413 

Leather, to harden (5) 299 

Leather, to stiffen ((2) 27 

Lens, grinding (9) 403 

Lenses *1.'S9 

Lesseps and the canal 178 

Letter boxes, electrical 116 

Letter press, lock *117 

Letters patent 362 

Life, long, to attain Ill 

Life, the science of 47 

Lift locks and locking time. ....... 161 

Lighting the Capitol by electric. . 25 

Lightning arrester (14) 59, (5) 91 

Lightning, induothe action of.... 116 

Lightning, protection from 272 

Lightning rods (20)59, (22) 155, 234 

Lightnin g rods, lo eating 112 

Lime juice -ys. alcohol 42 

Lime water (2) 75, (33) 108 

Linen company, Wiilimantic *351 

Linen , to starch — (7) 315 

Live stock, abuse of 309 

Living, cost of 138 

Lobsters for the Pacific coast 55 

Locomotive engine driving 382 

Locomotive , lifetime of a 69 

Locomotive without water. .. 241 

Ijocomotive, the ... 310 

Loc omotiyes, fireless 379 

Locomotives, great, of Erie R. K. 311 

Logs, a big jam broken 13(1 

Longevity, comparatiye 10 

Longitude of the Unite d States . . fifi 

Lotus, the, in New York 248 

Lumber district, prosperity in the 182 



Objective, 32-inch, Russian 249 

Objects of study, the 168 

Ocean curr. at St. Paul 's Rocks. . 84 

Ohm (12) 283 

on cabinet, improved *382 

Oil, to remove gum from (6) 123 

Oil well, volcanic .■... 167 

Oils, extraction of 225 

Oleander, the 280 

Olives in California 149 

One more niunber 393 

Onion-smut, Amerl., in France. . 113 

Oaks and pines (1) 75 

Opening of the Mississippi 64 

Optical delu: ion (2) 187 

Optical delusion, explanation *133 

Optical delusion, new *85, *133 

Ore smelting at Leadviile 249 

Organ, largest in the world 385 

Oriental sann and mud baths 320 

Ornaments, bog oak 178 

Otooyon, the .*231 

Otter,the *327 

Our ferry traps 165 

Oxygenating water (21) 252 

Oxylivdrog<n blowpipe (8) 403 

Oxyhyd rogen light (19) 27 

Ozokerite or mineral wax 153 



m 

Machines, drying *162 

Maciobiotlcsand eubanics 328 

Madder, artifl cial 23^ 

Magic lantern, reflecting 64 

Magnetism and electricity 201 

Magne'm, prac. exp. in,*195, *211, *227 

Magnetized watch, a 19 

Magnetizing molten Iron 2 

Magnets (17) 27 

Magnets, electro poles of (23) 11 

Magnets, enfeeblement of (1) 11 

Magnets, steel for ...., (17) 139 

Magnets, winding of (6) 235 

Magnetometer, new *99 

Mails, disinfection of 250 

Manganese bronze 21. (5) 219 

Manufactures of the Weist 233 

Mara, the *23 

Marrow in bird's bones (16) 171 

Masters and apprentices 356 

Mastodon, discov. of another 49 

Material, quantity of. In build ... 26 

Mead, to make (11) 27 

Mechanics, amateur *20, *54, *95 

Medical photography 5 

Meerschaum (35) 172 

Meerschaum, to polish, (1) 107 

Megascope, Dr. Cresson's 63 

Melodiograph, the 166 

Memory, a singular 145 

Memory, concerning the 247 

Memphis, puriflcation of 260 

Menhaden fish guano 344 

Mental operations, photo, of — 214 

Meridian circle, the *ill 

Metallurgical process, Hollway's. Ii5 

Metal spinning *95 

Metals, fusible 69, 186 

Metals, new, two more 185 

Metals, rare, price of 386 

Metals, transparency of 149 

Meteorite, a, in Iowa 86 

Meteors, August 137 

Meter, water, new *34 

Metric system, basis of (15) 2 I 

Metric, the, in Philadelphia 297 

Microphone, to make (27) 284 

Microscope, magnify, pow. of .(18) 139 

Microscope in the witness box 326 

Mildew bronze, imitation of.. ..(5) 331 

Mildew proof for fabrics (6) 331 

Mildew, to remove ....(25) 28 

Milk, skimming *178 

Milk, testing, new method 346 

Mill, an improved * 54 

Miller, American vs. British 151 

Mineral oil for lighthouses 4lO 

Mining tunnel, Colorado 3()2 

Minneapolis as a milling center.. 340 

Mirrors, silvering 385 

Mississippi jetties finished 49 

Mississippi jetties, work on 240 

Mississippi river commission 161 

Missouri river, the 42 

Miter cutter, new *134 

Molecular chemistry 120 

Monsters, ancient, some 247 

Moth, house-builder *343 

Motive power, England's 241 

Motor and meter, new *278 

Motor, tramway, new..., *354 

Mount Hood smoking 8 

Mow ing machine, canal 148 

Mucilage (27) 12 

Muffling contriv., Harrington's.. 339 

Multiplication, abbreviating M 

Mushrooms, poison 23 

Musical instrument, new *342 

Music of the spheres, the . 169 

Musta (9) 187 



Promptness and courage a boy's 96 

Propeller (32) 60 

Propeller screw, new *130 

Propellers, arms of (8) 219 

Propelling apparatus, new *38 

Prosperous times, signs of i-2 

Protagon 226 

Pruning and grafting implement*398 

Pulleys (22) 417 

Pulleys, arms of (7) 219 

Pump, boiler feed, improved *150 

Pump, rotary, novel *6 

Pumps, chain. Improvement in. .*379 

Pumps, duty of (11) 107 

Punch and shear, combined *194 

Punching and shearing press *179 

Purification of water 25 

Puzzle for future geologists .... 308 



Queen, office of the 

Questions, a string of. . 



. 279 
. 324 



Japan varnish (19) 403 

Jelly and jam 90 

Jewelry, electric *263 , 

Jew's ear fungus 209 : 

Joinery, mach. made, export'n of 37 

Jurnalbox, to Babbitt (30) 2 04; 

Journals, to prevent, heating *323 j 

Jupiter, changes in appearance.. 397 

Jupiter, the spot on 216 

Jute, American 202 

Juvenil e prodigy , another 98 

K 

Kansas whirlwind *1 

Keeping the boys on the farm 312 

Keep the mouth shut 209 

Keys, ancient *25 

Killing flies with gunpowder 164 

King Cotton 399 

Knowledge, value of 326 

Krupp of Essen 170 



li 

Laber at home and abroad 113 

Labor, free, in the south 36 

Lacquer.... (9) 27 

Lacquer, brown (26) 267 

1 'ake Erie vineyards 414 

Lamp, electric, new *4 



N 

Nails, names of (11) 91 

Nails, sizes of (36) 28 

Narica, the *87 

National Academy 320 

National exhibitions , . 396 

National Museum, the 281 

National Public He 1th Assoeia.. 353 
Natural history notes. ..55.71,135, 

231, 328, 359, 583 

Navy yard, Brooklyn 86 

Nearsightedness 361 

Negatives on paper 131 

Ners, to preserve (1) 331 

Nevada valine valley, a 136 

New York Academy of Sciences.. 393 

Niagara river, sounding 193 

Nickel and cobalt, malleable 36 

Nickel plating (3) 11 

No favoritism— no presents 48 

Non-conductor of heat (13) 251 

Nordenskjold's discoveries 258 

Nordensklold's expedition 113 

North northwest, the 16 

Northwest passage 177 

Notes and queries. . . .11, 12, 27, 28. 
43, 44, 59, 60, 75, 91, 92, 123, 124, 
155, 171, 187, 188, 203, 204, 219, _ 
234, 235, 2d7, 363, 364, 387^ 38S 

Nut lock, improved *86 

Nuts 129 



O 

Obelisk, Egyptian, for New York, 273 

Obituary : 

Boyden, Uriah A 296 

Bigelow, Erastus Brighain 409 

Carey, Henry C 296 

Chenu, Joan Charles 379 

Cooke, Sir Wm. FotherglU. ... 48 

Crawshay, Henry 409 

Dale,ThomasN 80 

Favre, Louis 113 

Hill, Sir Rowland 161 

Le Moyne, Dr. F. Julius 296 

Maxwell, James Clerk 321 

Miers, John 379 

Rogers, Henry J 160 

Sarony, Oliver 209 

Weber, Albert 40 



Pah-gosa Springs, Colorado. ..... 16 

Paint for iron (33) 204 

Palissy plate o*263 

Palmetto fiber for paper 35 

Palmoll 399 

Panama ship railway, proposed. . 160 

Paper, albumenized 261 

Paper collars, arsenic in 149 

Paper from grass 311 

Paper-makers' association 113 

Paper, splitting 6 

Paper, to render, acid proof ..(25) 403 

Paper trade, export 244 

Paper, water and fireproof 326 

Paper, wrapping, preservation of 36 

Papiermache (11) 267 

Pa rdox, a little 12 ^ 

i Parrot fish, great American. . *23 

j Parrot speech 87 

I Passenger car, steam 393 

Paste, good 276 

Pa ten t law, international 217 

Patent law. New South Wales. ... 192 

Patentlaws 224 

Patent laws, improved 292 

Patent laws, policy of the 225 

Patent lawyer, lady ... 218 

Patent right discussion in Eng, .. 2 
Patent your inventions abroad.. . 176 

Patents, American recent 4, 

*18, 35, 50, 247 

Patents, Cochrane, defeat of 17 

j Patents, decisions 277 

I Patents, decisions relating to.... 84 
1 Patents, recent decision. .65, 106, 

122, 200, 218, 245 

j Pavement rammer, steam *294 

[ Pearl fisheries of Ohio 100 

! Pencil, new, as a sub. for ink 228 

Pencils to write on glass, etc . . 298 
Pennsylvania R. R., how Insp'td. 343 

■ Pens and pencils, manuf. of *303 

Pens, macnine made, origin of. . . 356 

, Pens, water (29) 12 

! Petroleum 24, 117 

Petroleum as a steam maker 42 

■ Petroleum business 233 

' Petroleum industry 394 

Petroleum in steam boilers 18 

I Petroleum, July product of 149 

Petroleum tank, lining for... (34) 108 

Petroleum, waste of 282 

Phonograph spring (26) 92 

: Phosphate of potash 5i 

Phosphorescence of beef (D 219 

I Phosphorescence of the sea 166 

■ Phosphorescent powders 9 

Phosphorescent substances, .8 (1) 27 

; Phosphoreted hyd'n, to make. (5) 283 

Photo-collographs, printing 260 

Photo-decoration of metals 262 

Photo-plates, gelatine 197 

Photo-printing, carbon Ill 

Photo-printing process, new. 261, 395 

riioto-typie, new process of 104 

Photographic patterns '. llli 

Photographic rifle 25 

Photographing rapid 161 

Photographs, spirit, Hedley's 81 

Photography by the electric light 57 

Photography, changes In 81 

Photography, electric light in *47 

Photography In natural colors, . . 260 
; Photography in wood engraving 240 

I Photography, medical 5 

Photography of flashing signals , 259 

i Phylloxera, the, in France 72 

I Physical science, philosophy of... 307 
I Piano and organ factory, Beatty*391 
Pianos and organs, manufacture. 396 

Pier, Coney Island 37 

Pier, n ew, at Long Branch 37 

Pigeons, carriage 6 

pig iron, dephosphorizing HI 

! Pigs, how to medicate 329 ' 

Piles, dry (25) 12 i 

Pilot boat Hercules, steam *394 j 

Pilotage, steam 377 

' Pine cones for flre kindling 260 i 

i Pin factory, visit to a 261 1 

Pipe line, new 229 ' 

Piston rod packing, new *98 

Planer, heating of. (17) 299 

Planets, position of (11) 11 

Plants, colors of 216 

Plants, cross-breeding 16 

Plants, self- defense among 7 

Plaster of Paris, to harden. ...(27) 300 

Plate, wet, to keep a 234 

Plating, silver (2) 27 

Plating, striking bath (4) 27 

i Plating with nickel and sllver.(21) 203 

Platinum In California 138 

I Platinum in the U. S 177 

Platinum, to dissolve (31) 44 

Pliocene man in California 314 

Plowing by elec trlcity *41 

Plow, mammoth *294 

I Pluck and industry 89 

Plumb and perpendicular (2) 91 

' Pneumatic clock... . *5 

P neumticcus Ions for elevat... 17 

Pocketbook, recording *246 

Poison, antidote to 147 

, Poison for rats and mice 40 

Poison ivy, antidote to 215 

Poison mushrooms 23 

Poisons, arrows 280 

Poisons, solonaceous 88 

Polar expedition, American 48 

; Polar expedition, new British *183 

j Polar pantograph , the *66 

' Polar sea, Siberian, naviga. of... 379 

Polarization of batteries (7) 343 

Polyphemus the 306 

! Pompano, a remarkable 218 

i Porpoises and gulls 280 . 

I Portable engine, new *19 

Postage stamps, how printed.(13) 11 
Potassic iodide, t o estimate . . (16) 9 1 

! Potato digger, Improved *66 

i Potters, Amer., congress of 411 

Powd'd substances, pressure on, 154 

I Powder-post insects *261 ! 

! Powders, luminous 248 > 

Power^ transmission of (31) 204 ; 

Precision, instruments of 386 ' 

I Preserve your papers 289 j 

I Press, a new *166 ' 

I Press, machine and pro., Jones'.. *22 

I Press, oak, Gothic *185 

Pressing machine, improved *82 

Pressure, effects of 234 ' 

Printers^ i-ollers (14) 139 

Printing telegraph, octo-plex 306 

Prism, to fasten together (8) 27 

Produce, Am., exported to Scot.. 52 

Professional men, advice to 314 1 

, Prof. Archibald Giekie 145 ! 

I Progress at Menlo Park *52 

I Progress, recent, in Soudan 206 

j Projectile, military, new 360 

Pro.iectlle, new *395 

i Projectiles, penetration of (2) 11 



R 

Railroad lock portable, imp .*ll8 

Railroad tie , new *8S 

Railroads, narrow gauge 184 

Railroads of the United States. ... 145 
Railway bridge for Niagara river 121 

Railway bridge, steel, new 32 

Railway cars, cost of 209 

Railway, electrical, an 71 

Railway making, progress in 181 

Railway, Mexican, new 232 

Railway notes 36 

Railway risks 55 

Railway signals (15) 267 

Railway sleepers, glass 201 

Railway speeds 199 

Railway speeds, European 115 

Railway traveling, French 277 

Railway wheel, a runaway 121 

Railway, wooden, thousand do 11. 17 

Railways, ba>lastlng for 414 

Railways, life of 4il 

Railways, Rocky Mountain 89 

Rainfall and forests 312 

Rapid transit in New York 16 

Rat and mice exterminator 149 

Rats and mice, poison for * _ . . 40 

Rattlesruike bite, alleged cure for 74 

Razor strops (25) 108 

Reading at 7M miles 145 

Reading, good, for our sons 409 

Reading, profltable 326 

Reading room, British Museum.. 361 
Red Sea, where did Israel, cross .. 354 

Relief printing, brilliant 282 

Religious belief vs. epidemics 182 

Resistances, measuring +385 

Resuscitation, instrumentof 20 

Revenue stamps, poisoned by 167 

Rheostat ..(10) 403 

Rheostat, a cheap *(10) 187 

Rheostat, improved .*147 

Rifle, photographic 25 

Ring spinning .(28) 108 

Kiver, hot water, a 393 

River, Manchester and L.iverp'1.. 354 

Roadmasters' dipiculties 321 

Rock crvstal lapidary in Japan. . . 298 

Rocks, traveling 88, 292 

Rollers, ink, to make .(26) 28 

Roofs,leaky (31) 28 

Roofs, leaky, to stop (6) 139 

Rope?, strength of (7) 75 

Rose tree, the ancient. 136 

Rosin, to bleach (32) 92 

Rotary motion *216 

Rotary pump, novel *6 

Rules of the Nat.Board of Health 100 

Rum drinkers, children of 105 

Russian fairs 170 



Saccharometer, Balling's 329 

1 Sad iron and fluting roll. comb'd.*102 

: Safety valves, weight on (17) 188 

J Salicylic acid 298 

; Salt product of New York 384 

Sandalwood 97 

Sand box tree, the , 168 

Sandpaper, to make (17) 171 

Sanitarium, Holloway *215 

Sanitary appliances, exhibt'n of.. 18 
Sanitary Capt. Eiids wanted, a. . . . 97 
Sanltaryconventions in Michigan 339 

Sanitas 290 

Saw blades, to braze (22) 300 

Sawdust, to utilize 377 

Saw gumming. Improvement in.. *86 

Sawmills wanted m Brazil 150 

Haws 344 

Scaffolding screw *]34 

Scale In boilers (36) 60 

Scarus Inacamaia *23 

Science as applied to tanning 392 

Scientiflc Amer. as an educator. . 376 

Scientific American for 1880 409 

Scientiflc American in Italy 97 

Scientiflc American in Turkey.. .. 401 

Scientiflc credulity 3 1 

Scientiflc lecturer, oldest 145 

S covin Manuf actur. Co.'s works.*375 , 
Scow, drilling, United States.... *31 

Screw driver. Improved ,.*358 

Screws, to nick (2) 267 

Sea cow, great, of Florida *279 ; 

Sea level changes 168 : 

Sea lion, baby ^7 j 

Sea serpent, the great *415 I 

sea sickness, new theory of 202 

Sea water in chronic catarrh 293 

Sea weeds asf ood 384 

Sealing wax (25) 267 :' 

Seeds 328 1 

Seeds of camella japonica 35 | 

Serpents' eggs (28) 267 

Sewerage, useful hints on 150 

Sewer gas on lead and zinc 89 

sewer gas stopper , ne w *40 ! 

Sewer trap, new... *19 

Sewing machine patents 250 

Shad and striped bass. Lake Ont. 384 ; 

Sharpie boat (15) 387 

Shearing and riveting ma::h'ry...*259 
Shingles, machine for making... *22 ; 

Shipbuilding, progress of l(»4 , 

Ship canal, Maryland 326 | 

Ship of the future 225 

Ship railway at Panama 68 

Ship railways 144 

Ship, swiftest. In the world 185 

Ships, capacity of (37) 60 

Ships, refrigeratlrg, fallacy of... 129 

Shoe patterns, glass 193 

Should Investigators bo teachers? 297 

Show bottles, brill, purple for 386 

Signals, steam jet 882 

Signahng instrument, electrical.* 395 

Silicate of soda, to thin (3) 403 

Silk, ailantus 232 

Silk crop, threatened failure of . . . 34 

Silk, IncendiariT 820 

Silk mills, English In N. J 181 

Silkworm, the best kind to rear.. 118 

Silk, vegetable ; 295 

Silks, assay of 402 

Silks, stuffed, spon. comb, of 229 

Sliver deposits of LeadvlUe, Col. 32 

Silver mines of Arkansas 185 

Silver-plated ware, manuf. of . . .*296 

Silver plating (4)219 

Silver, to separate, from lead. .(8) o9 

Silvering glass (7) l23 

Silvering glass, Improvement in.. 329 

Silvering mirrors 234 

SImplon tunnel 201 

Siphon for mines (21) 171 

Siphon, vacuuiu4n (17) 403 

Skins, to 8 often .(8) 815 

Slag boiler covering 861 

Sleeping-car berth, improved — *307 

Smeltmg contract, a large 105 

Smoke , consumption of 105 

Smoke, the, of an electric lamp.. £0 
Smokestack, paint for. ....... .(29) 300 



Snowballing In July 153 

Snow storms In Tndia, remark ... 330 

Soap, hard (36) 108 

Soap manufactory views of *335 

Soap mine, natural 74 

Soap, soft (4)299 

Social Science Association.. .193, 218 

Sodium, spectrum of 23 

Solar spectrum, new map of the. 136 

Solano, largest ferryboat ... 414 

Soluble glass (24) 252 

Sorghum in the West 393 

Sound, velocity of (36) 44 

Sound waves 397 

South America, extension of 208 

South Pass, great ship enters 321 

Spar torpedo vessel Acheron *69 

Speaking, public, on 25 

Specimen, singular 415 

Spectacles, use of, delayed 244 

Spectroscope, powerful 25 

Spectroscopy, progress in 65 

Spectrum ofsodium 23 

Speeds, fast 266 

Speed of Ice yachts 288 

Spheroidal, cond. in boilers.. ..(22) 43 

Spiderson red roses 161 

Spindle, an improved *327 

Spines of the cactus, invisible.... 186 

Splitting paper 6 

Sponge gathering 383 

Spontaneous combustion 6 

Spontaneous ignition 178 

Spot on disk of Jupiter *180 

Springs (36) 172 

Stable, improved, for horse rallw. 99 

Stalnlngpine 170 

Stains, nitrate of silver 228, 260 

Stains, to remove,f rom hands (2) 139 

Stam p mill , powerful 298 

Starch, explosion of,... 151 

Stars, immensity of the 330 

Statistics, immigration 164 

Statuettes, to metallize (3) 43 

Steam catamaran (30) 108 

Steam engine, economical 25 

Steam engine of the future 10 

Steam fitters, a few words to 179 

Steam fitter, young, hints to *355 

Steam heating in Troy 164 

Steam heating surf ace (1) 235 

Steamlieating, the Holly system.*114 

Steam jet in smokestack (15) 11 

Steam launch (5) 59, (19) 124 

Steam on Penn. canals 412 

Steam rammer for paving 166 

Steam supply pipe (16) 59 

Steam vessels. Inspection of 413 

Steam whistle, improved *117 

Steam whlstlin g, peculiar » 33 

Steamboat, small (31), 108, 324 

Steamer, coastwise, largest 345 

Steamer, Cunard, new 358 

Steamer, small (28) 92 

Steamer, small sidewheel (27) 108 

Steamer, small stern-wheel .... (27) 92 

Steel.. 200 

Steel armor plates, inefficiency of 169 

Steel, Bessemer *127 

Steel, compressed 378 

Steel, Damascus, manufacture of 88 

Steel, hardness of 26 

Steel, magnesium ... 52 

Steel, to anneal (21) 300 

Steel, to blue (1), 155(12), 171 

Steel, use of, for bridges 337 

Stereotype composition, new 314 

Stereotyping, paper process. . .(9) 331 

Still, small, to make (18) 91 

Stinging tree, the 42 

Stone, a large block of 3 

Stone-dressing tool, new *414 

Stone varnish. Browning' s 102 

Stoneware, to cut (24) 108 

Stock car, reward for 304 

Stock yards, Chicago 329 

Storehouses, refrigerated 201 

Stovepipes, improvement In *262 

Stoves, American, in Engl and.... 360 

St Paul as a milling center 260 

St. Petersburg as a seaport 98 

Straw cutter, improved *118 

String telephone (3) 267 

Stripping solution. (4) 251 

Subject for investigation, a ..... .. 112 

Success, American, reasons for.. 288 

Suez Canal 209 

Sugar from corn .. (15)155 

Sugar from sorghum 385 

Sugar, howit Is refined 386 

Sugar, sweet potato 295 

Suggestions for discussion 250 

Sulphides as fuel in metallurgy.. 153 

Sun dance of the Sioux 100 

Sun, the, a source of power *67 

Sun's, the, radiant energy *53 

Supervision 97 

Swamp, great, reclaimed 40 

Sweeper, new *339 

Swelled trunk palm, the *151 

Swift'scomet 17, 49 

Swim, a difficult 136 

Swiss Exhibition, a , 18 

Sydney p::xhibition 145, 224 

Sy steme Sebillot, the 97 



Torpedoes, clearing harbors of 202 

Tortoise shell , 244 

Tortoise shell, to solder 382 

Towboat, Western 352 

Towing, steam, on the canals 276 

Towing, steam, on Erie canal 360 

Tracing apparatus, Pratt's *885 

Traction engine, novel .*382 

Trade, balance of, in men 128 

Trademark decision, a 352 

Trademark law, new 413 

Trademark, value of a 98 

Trademarks 172, 413 

Trademarks, registration of 376 

Trademarks, stamps for 409 

Trade, revival of 402 

Trade with England, oup 1.. 2l8 

Tramway, self -laying. *163 

Trance, a long ,. 25 

Transfer ornaments (9) 235 

Transit inf^trument, new form of. 182 

Transmitter, Blake *274 

Transmitting motion, device for*166 

Treadle motion, novel *394 

Treasury, fortifying the 100 

Tree,giant *135 

Tribute , handsome , a 353 

Tubular piles +147 

Tug coupling, improved *34 

Tuning fork, resonant ♦293 

Tunnel, Hudson river 240 

Tunneling, good 402 

Turbine tests, Holyoke 336 

Turbines, American, In Peru ... 394 

Turbo shells and sea beans 148 

Turtle, an aged 7 3 

Tying -in machine *398 

Typhoid fever 58 

Typhoid fever from diseas. meat. 200 



Upholstery, to clean (6) 299 

Uranium In California 413 

Uralium, a new metal 154 



Vacuum as an insulator (2) 219 

Valve, travel of (16) 267 

Valves, manufacture of *79 

Varnish for violins (3) 251 

Varnish, retouching 149 

Vases , bronze , Japanese *217 

Vegetable curiosity, a. 149 

Velocipede, new *338 

Velocities, high wind 312 

Vessel, torpedo, French, new.. . . 34 

Vessels, small, for war 35 

Village, moving, a 394 

Vinegar, manufacture of (22) 171 

Vines, American, in France 144 

Violin varnish and stains (12) 331 

Virginia's oyster trade . . 164 

Volcanic products of the Pacific . 359 

Volcanoes, active, in Java 5 

Volcano of Agua, ascent of the . . 170 
Voyage, a rapid 129 



Table salt an aperient 416 

Tadpoles *343 

Tags 402 

Tamarind , the *215 

Tannic acid in boilers (9) 59 

Tanning materials, new 416 

Tanning process, new. 234 

Tape worms in eggs 217 

Taps , machine threads, on . .. .(10) 75 

Tarsier, the ,...*247 

Tar varnish (5) 139 

Tea cuKure prospects of 3 

Tea roses, failure of 129 

Technical science In New Zeal'd. 192 

Telegraph cables, ocean 330 

Telegraph, electro-chemical. .(17) 139 
Telegraph line, resistance of. .(10) 139 

Telegraph mine, old 130 

Telegraph mine, the old . 56 

Telegraph, probable uses of the. . 326 

Telegraph station, highest 2^5 

Telegraphlclgnltion 66 

Telegraphic system of the world. S62 

Telegraphy in France 362 

Telephone 337 

Telpehone call (23) 300 

Telephone, Edison ' s latest *198 

Telephone experiment (10) *91 

Telephone, hearing lightn'g thro 80 
Telephone, as lightn'g indicator 32 

Telephone, new *410 

Telephone, universal *4 

Telephones , current In 20. 171 

Telephoning, long range 409 

Telescope and hearing (21) 27 

Temperature of water supply — 224 

Temper vs. heath 265 

Texas, future of 85 

Therapeutic agent, new 262 

Thermomet e r , metal li c *163 

Thick-thlghed walking stick *7 

Thoughts, gloomy 401 

Thrashing machine, new *70 

Tides, underground , 241 

Tidewater pipe company 21 

Tile factory. Chinese , . .. 86 

Timber, building, diseases of 3 

Timber in the English colonies .. 183 

Timber, osage orange 413 

Timbuctoo... 401 

Time-pieces, trade in 106 

Toadstool poisoning 229 

Tobacco.. 412 

Tobacco, cotton, corn, and wheat 402 

Tobacco pipes In Germany l64 

Tobacco , substitute for (26) 43 

Tomato plant, juice of 168 

Tongs, hardemn g,improved *398 

Tools, care of 326 

Tornadoes, great 74 

Tornado of Apr. 14, '79, Missouri. 151 

Tornelia *71 

Toronto Exhibition 97 

Torpedo boats , fast :.; : 379 

Torpedo catcher, the 310 

Torpedo experiments, new *257 

Torpedo, Lay, the 249 

Torpedo vessel, French, new ... 34 



W 

Wages and prices In Belgium. . . . 152 

Wages and prices in J'rance 152 

Wages and prices in Germany 276 

Wages and prices in Gt. Britain.. 298 

Wagon hardware trade 358 

Walking stick, thick-thighed. ,, *7 

Walnut, to stain, (5) 267 

Wapiti, the 383 

Wash basin valves, improved *35 

Wash for brick walks (3) 831 

Washing crystal (13) 123 

Washing powders 282 

Waste 289 

Waste lands, utilization pf 90 

Watch, a magnetized 18 

Water, bad, in Baltim ore 241 

Water, compressibility of (6) 69 

Water, compression of (7) 91 

Water, drinking, contamin'n of.. 16 

Water for industrial uses 224 

Water, hard vs. soft 69, 89 

Water, impure 2*8 

Water meter, new *34 

Water, pressure of, in pipes... (6) 11 

Water , puriflcation of 25 

Water supply of Philadelphia. ... 304 
Water supply of Phila., future . . 381 

Water supply pipes (26) 188 

Water, to purify (12) 43 

Water, to test (21) 43 

Water tower, the 24 

Waterproof blacking (7)831 

Waterpoof coating paper ves..(ll) 251 

Waterproofing packages (13) 123 

Waterwheel, Improved *35 

Wax, t(3 toughen (3) 615 

Wealth, the way to. 85 

Weather, gloomy 401 

Weather theory, new 181 

Welding 25 

Well, deepest in the world 830 

Western Union Tel egraph 312 

Whale and the grampus . .*167 

Whale , linback, in N. Y, harbor. . 66 

What to do next winter 80 

What to teach 262 

What we are doing 846 

Wheat, cheap 228 

Wheat crop of 1879 384 

"Wheat, how raised in Dakota.... 402 

Wheat raising in the South 170 

Wheat, reaping 20 sq. miles of . . 198 
Wheels, vehicle, large i;s. small . . 56 

Whirlwind, Kansas *1 

Whooping cough, cause of *397 

Wick s, 1 n c ombustible (35) 88 

Will it pay:'' 17 

Winding up a horse i65 

Windmill, new *291 

Window glass trade 313 

Winds, cause of (18) 27 

Wine (28) 188 

Wire covering machine (21) *124 

Wire, experiments with 250 

Wise, Prof ., death of , probable.. 276 

Wire, resistance of (8) 267 

Wire rope transportation 40 

Wire, strength of (15) 139 

Wire, to cover (10) 251 

Wire, to Insulate (39) ' 44 

Women and girls in Eng. mines. S30 
Wood finishing, suggestions on.. 42 

Wood, incombustible ; 103 

Wood manuf. names wanted 899 ■ 

Wood polish (20) 403 

Wood pulp making ; 343 

Wood, rotten, as a pest breeder.. fi9 

W^ood stains 147 

Woodcock, singular habit of. . . ..^383 
Wooden railway, thousand dol.. 17 

Worcester free institute, the 128 

Work and wages in Lowell 813 

Workmen, more needed 293 

Work table implement, novel .. ..*118 

World's fair, proposed 277 

Woven fabrics, strength of, etc. 408 

Wrench, a new *278 

Writing telegraph, the 90 



Yarn, to soften (23) 252 

Year, successful, a 244 

Year's progress, a 408 

Yellow fever ... 154, 160 

Yellow fever, disinfection of 184 

Yellow fever, Stille on 112 



Zincography (12) 235 

Zinc, to purify (4) 187 

Zoological collection, Cen. Park.. 17 

Zoological k' ardens for N. Y 256 

Zymotic contagion 416 
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IMPORTANT BOOKS 



SHEET METAL "WORKERS. 

Tlie Sheet Metal Worker's InstriictorforZInc, 

Sheet Iron, Copper, and Tin Plate Workers, and others ; 
Geometrical Problems ; Practical and Simple Rules for 
describing the various Patterns, By Reuben H. 
WARN. Tin Plate Worker. With Boiler Making, 
Mensuration of Surfaces and Solids, Rules for Calcu- 
lating the Weights of Different Figures of Iron and 
Steel, etc . Elaborately Illustrated. 8vo $3 00 

A Practical Workshop Companion for Tin, Sheet 
Iron, and Copper Plate Workers; containing Rules for 
Describing various kinds of Patterns used by Tin, 
Sheet Iron, and Copper Plate Workers; Practical Geo- 
metry ; Mensuration of Surfaces and Solids ; Tables of 
Areas and Circumferences of Circles; Japans, Var- 
nishes, Lacqers, Cements, Compositions, etc. By 
Leroy J. B1.IXX, Master Mechanic. 100 illustrations, 
l2mo $2 50 

(xalvanized Iron Cornice Worker's Mannal» 
containing instructions in laying out the different 
Miters, and making Patterns for all kinds of plain and 
circular work. Also, Tables of "Weights, Areas, and 
Circumferences of Circles. By Chas. A. Vaile..$5 00 
iW The above or any of our Books sent by mail, free 

of postage, at the publication prices. 
Our new and enlarged Catalogue op Pr a ctical and 

Scientific Books, 96 pages, 8vo, and other catalogues 

sent free to any one who will furnish his address. | 

HENRY CAREY BAIRD & CO., ! 

Industrial Publishers, Booksellers, and Importers, 

810 Waln ut Street, Philadelphia. ■ 

Q n Samples Photo, Duplex, etc. Cards, 10c. Autograph ' 
OU Album, 13c. Conn. Card Co., Northford, Ct. 

RAPID 

ADDITION ! 

Wonderfnl Invention ! 

ART of Adding Figures 
from Left to Right; 
or from Middle either way ; 
or six columns at one time ! 
Done as Quick as Thought ! 
Sent to any address on re- 
ceipt of Price, 50 Cents in 
postage stamps. 
W. F. iUERRIMAN, 
Batavia, N. Y. 

SNOW'S DRY TRANSFER INK^ 

DISSOLTES IN Water. Anything written or drawn 
with it can be transferred in one minute to a OEIjA- 
TINE PAD, and 100 copies printed by pressure of the 
hand. Package to make one fluid ounce, postpaid, 
sealed, 25 cents, with enough of 

TRANSFER "CLYCERJEL" 

To make postal card size of transfer surface . Melt and 
cool it in a dish or on glass. Put up in cans. H lb., tor 
25 cts. ^ lb., 50 cts. 1 lb., 75 cts., and 5 lb., P 00, by 
express, li lb. makes Pad of letter size. Agents 
Wanted. SNOW & CO., Watertown, Mass. 

30,000 Manufacturers in the Western States, includ- 
ing Ohio, alphabetically arranged by States, towns, and in- 
dividuals, including millers, sawmills, planiny miL , nu* 
chinists, implements and all other manufacturers. 83 
pages, 12x17 in. in size, bound. Sent, postpaid, on receipt 
of $2. Fox, Cole & Co., pubs., Chicago. Agts. wanted. 



RUBBER BACK SQUARE PACKINC. 

BEST IN THE WORL.D. 

For Packing the Piston Rods and Talve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use, is in contact with the Piston Rod. 
A the elastic back, wbicli keeps the part a against the rod with sufQcient pressure t» be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from M to 2 inches square. 

JOHN H, CHEEVER, Treas. NEW YOUR BELTING & PACKING CO., 37 & 38 Park Row, New York. 




'^ RELIABLE" 

Vertical and Horizontal En- 
gines, with Waters' Governor, 
equal to any in simplicity, du- 
rability, and eflBciency. Other 
sizes from 10 to 80 H. P. at prices 
equally low. For illustrated 
circular, address 

HEAIiD, SISCO & CO., 

JJaldwinsville, N. Y. 




THE DRIVEN WELL. 

Town and County privileges for making Di'iven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

335 BROADWAY, NEW YORK. 





PRINCIPLES OF HORSE SHOEINa.— 

By Geo. Fleming, V.S. A paper describing the proper 
method of shoeing horses so that the animal's feet may 
be kept always healthy and sound, How much the walls 
of the hoof should be reduced, and how the operation 
should be performed : the kind of shoes that should be 
selected; how they should be fitted; the number and 
size of nails that should be used, and how the face of 
the hoof should be treated. Followed by a description 
of a modified form of the " Charlier " method as success- 
fully followed by the author for many years. Contained 
in Scientific American Supplement, No. 305. 
Price 10 cents. To be had at this oflBce and from all 
newsdealers. 

PHOTOGRAPH YISITING CARDS. Send 10c. for 
circular and 80 samples. SEA V Y BEOS., Northford, Ct. 
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Brilliant, Chromo, and Tortoise Shell Cards, in case, 
Iwith name, 10c. Outfit,10c. Hall Bros. ,Northford,Ct. 




PATENT SPARK-ARRESTER. 

8 -H. P. Mounted, 
10 " " 

2 «» «« 

Send for our Circidars. 



2-H. P. Eureka, $150. 
4 *' " 250. 
6 " " 350. 




Bflokf alter Engine. 

Compact, Substantial, Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HORSEPOWER $215 00 

iM " " 245 00 

61^ " " 315 00 

8^° Put oh cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield, Ohio, 
or 110 Liberty St., New York. 



!B.W.Payne&Sons,Oormiiff,N«Y^ 

state where you saw this. ^ 

WANTED— THE BEST APPARATUS FOR GRIND- 

ing and pulverizing tough clays in a semi-moist state. 
Address A. D, T., Box 773, New York. 



Grain? 




How to make Money rapidly and 

at once, trading in Grain and Stocks. A 
perfected system of combinations, the 
result of years of experience, most 
JM J 1 valuable information for all, sent free. , 

VJ y A A |P« Old, reliable, established Exchange. A I 
Iw uU^Jj^i^ competent business man as agent want- 
•^ ^^^""^ed in every county. Good pay. Address 
The Chicago Public Produce Exchange, Chicago, 111. 



SALESMEN 

Wanted 



A Month and Bxpensei 

> selling to BEALERa 1 
SAMPLES FREE. ' 
Send 3c. STAMP to 
^f insure answer. S. FOSTEB & CO., Cincinnaii. 0- 



An engine that works withput 
Boiler. Always ready to be started 
and to give at once full nower. 
SAFETY, ECO^OMY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for all work of small stationary steam engine. 
Built in sizes of '2, 4, and 7 H. P. by SCHLEICHER, 
SCHUIVIM ife CO., 3045 Chestnut Street, Phila., Pa. 
H. S. Manning & Co.j 111 Liberty St., N. Y., Agents. 




FORTUNE QUICKLY MIDE. 

Money has been made more rapidly within the last 
few months in Wall Street than at any period since 
1873. Immense profits have been realized from small 
investments. The following affidavit explains itself : 

■ Personally appeared before me, George A. Payne, 
of 134 West 49th Street, New York city, to me known, 
and, on being duly sworn, says that on an investment 
of $25 placed with Thatcher, Belmont & Co . , bankers, 
and by them operated for a period of two weeks, I had 
returned to me ty the said firm $972.53. 

I fSigned) Geo . A . Payne. 

I State of New York, \ „„ 

City and County of New York, S 
Sworn before me this 32d September, 1879. 

J. B. Nones, Notary Public, 

91 Duane fetrt>et, N . Y. 

Thatcher, Belmont & Co ., accept subscribers on their 
1 per cent, margin or in their concentration of capital, 
whereby a number of small sums, from |iO upwards, 
are aggregated and stockst)perated. Latest Wall Street 
information sent free upon application by Messrs. 
Thatcher, Belmont & Co., Bankers, P. O. Box 1307, or 48 
Broad Street, New York. 



^,f THE EMERSON P>^NTiNSERTioSIMPAMASCUS TEMPERED! 100?-? f 

^^^ GOLD PREMIUM SAWS ARE SUPERCEDING ALL OTHERS, ^SONsmi^Ow 

~^"S SEND YOUR FULL ADDRESSf»*^SAWYERSo^'^BGGK(fflEriTO TbEAVER FALLS pa.S 



W^^^ 


^^3mm^ A J 1 


^^ 


^^ 


l^^^^^s 




^^^g 


i^^^^^ 




^^^ 


||fe^^fel| 


^^^^^pi 


'iir K^^SHI^P 


^^^P 


^^^^Sl 


Bi^^^ 




fi^ 


^^^^ 



Grain Speculation! 

Write W. T. 80ULE & CO., Commission Mer- 
chants, 130 La Salle St., Chicago, 111., for Circulars, 



Dr. Van Bnren's World Famed Fat Reducing Pills. 

Superior and more reliable than anv nostrum now in , 
use. Will reduce fat persons from 2 to 6 pounds per I 
week. Price, $1.00 per box. Address CHEMICAL 
MEDICINE CO., Post OflBce Box 17, Baltimore, Md. i 



To Electro 'Platers. 

BATTERIES,CHEMICALS, AND MATE- 
rials. in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL, 
Manufacturing Electrician, 19 Blooinfleld Street, Boston, 
Mass . Illustrated Catalogue sent free. 



Roots' Positive Blast Blower. 



^^pn I A ^<l®^^ ^^ necessary; clothes 
O I'Ci k M 1^ frames valuable; ironing 
tables indispensable ; but combined all in one and sold 
for $1.50 the combination is irresistible. Every family 
will have one. Send for it. Agents supplied. Rights 
for sale. Address J. H. MARTIN, Hartford, N. Y. 



A 50 II. P. Stationary Steam Engine and Boiler, Planer 
and Matcher, Saw Mill and Box Machinery, all in good 
condit'n, for sale. Luke Burrell & Co., St. John8bury,yt. 

ICE-IIOUSE AND COLD ROOM.— BY R 

G. Hatfield, With directions for construction. Four 
engravings. Contained in Scientific Ameuican Sup- 
pj.EMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 




P, E. ft r. M. SOOTS, M'f'rs, Oonnersville, Ind. 

WM. COOKE, Selling Affent, \ KEVV YOllK. 

8:^= SEND FOR PRICED CATALOGUE. 



\^ 



^Sp FOR 

35 cts. 



ON LIFE & PROPERTY. 

$10,000 will be paid to any person 
who can EXPLODE A LAMP fitted Witli 
our SAFETY ATTAGHAIKIIIT. 

Mailed free for 35 cts. Pourf or $1, 
Ag^ents Wanted. Maleor Female. 
So S. NEWTON'S SAFETY LAUP CO., 

BiNQHAMTON, N. Y. 

Salkseoom, 13 Wkst BaoADWAY, N. Y. 



jTHE SUTRO TUNNEL. BY ADOLPH 

I Siitro. An interesting address, givingthe history of this 
celebrated mining tunnel, from ita inception up to the 
present time, and the reasons that led to the undertak- 
ing; describing the methods that have been used in 
construction, the difficulties that have been encount- 

-ered, and the obstacles to progress that have been met 
with ; and prefaced by a valuable account of the dis- 
covery of the romstock: lode, and of the geological 
formations of the gold and silver deposits of California. 
Contained in Soikntipic American Sitppt.rment, No. 
'^05. Price 10 cents. To be had at this office and from 
all newsdealers. 



33X-STJXjZ>ZZX33DE: OIF 



CJ-A. 



P^, 



Manufactured by E. R, TAYIiOR, Cleveland, Oh o. 



I found It was the idea and not style that 
people wanted.— Bd. Everett. 
This idea is a small Vase o f Tulips i n na- 
I A tural colors, containing bottles of choice 
f jS, perfumery. Rimmel, perfumer to the royal 
Ij- families of Europe, ordered a large num- 
ber last month for his establishments in 
London, Paris, etc. 

A pi'esent for a person of taste. 
With 6best American assorted odors, |6 00 
"With 6 Lubin's, Paris, assorted odors, 8 00 
"With 6 Rimmel's assorted odors, - 9 00 

AM. FOUNTAIN WORKS, 
Height 16 in. 68 CortlancU St., N. Y. 



MACHINERY FROM AN INSURANCE 

Point of "View. By H. J. "Waters. An able paper, point- 
ing out the various factors which combine to cause a 
rapid depreciation in the value of all kinds of machinery. 
Depreciation and flre risks through friction, incompe- 
tent workmen, the tension of belting, and dust and dirt. 
Careful estimates of the amount of depreciation in plan- 
ing mills ; on shafting, hangers, pulleys, and belting ; on 
flouring mills, middiings purifiers, smutters and sepa- 
rators, elevators, cups, and belts, stave and heading 
factories, and on the heavy machinery used by iron 
workers. General conclusions of the author as a result 
of the foregomg study. Contained in Scientific 
American Sti^i'Lemknt, Nos. 204 and 205. Price 
10 cents each To be had at this office and from all news- 
dealers. 
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Queen Anne and Photo Cards, illuminated and per- 
fumed,in case, 1 Oc. Globe Print Co.,Northford,Ct. 



r hXND P0W£R and hydraulic 
f'^FREIGHT&PASSENGER«n/- 

k SHAFTING-PUUErS & HANG-ERS 



Wood-Working Machinery, 

Such as "Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Woo d-"Wor king Machinery generally. Manufactured by 
WI^rHBRBY, RUGG & RICHARDSON, 

26 Salisbury Street, "Worcester, Mass. 
rShop formerly occupied by R. BALL & CO.) 



SCRAP IRON and Old Rails supplied, for 
cash, in quantities and of qualities to suit the American 
markets, by A. NORBINGTON & CO., 34 Great St. 
Helens, London, England. First-class references given. 



A REVOLVER GIVEN AWAY. 

The largest and costliest Catalogue of Revolvers, 

c, in the world, containing exacC pictures olC 

nearly every Revolver in existence; a valuable book 

of reference in itself. Sent free to any address.^ 

(5^ .$6. 32 calibre Revolvers reduced to $2J15, Colt 

Revolvers. $2.50. Biggest bargains EVER known. / 

CHANCE FOR ONE BIAN IN EVERY TOWN IN THE UNITF.I 

States to get a $0 Revolver FREE. Addreaa thi . 

ISssex Repeatlns Arms Company* &'7 

Washington St.* Soston, Mass., U. S* A. 

ICE-BOAT WHIFF.— FULL WORKING 

drawings and description, with dimensions of the model 
ice-yacht Whiff, the fastest yacht in the world. Kx- 
hihited at the Centennial, hy Irving Grinnell. With U 
illustrations. Contained in Scientific Amh:rican Sitp- 
PLEMENT, 63. Price 10 cents. To be had at this oflflce 
and at all news stores. Any intelligent person, with 
the aid of the drawings and directions given in the 
above numbers of the Supplkmext, may readily con- 
struct a flrst-class ice-boat, of any desired size, at a 
small cost. 

ICE-BOATS — THEIR CONSTRUCTION 

and management. "With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two f ast«st ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsf all, 
M.E. Contained in Scientific American Supple- 
ment, 1, The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



^gh 000 Agents wanted by 1,000 advertisers in the 
•'^'5 Agents' Herald, Box 5, Philadelphia, Pa. 



POR^PAPERMiLLS^BdmB 
' Bl N DERS;WQaD>VVbft|SiN^^ 
ANErAGfitJCMURALMAglft 
AUDR\BALULyi5ES;Ffimv 
MACHiNlSTSvPIPEFI^tERSv. 
BlACKSMlTHS.yyHEElWRlGHlS 
FATTEfiNMA^RSiCt^H^ 

REI0EaviiaiWARBS«;o.NJ; 




The George Place (VTachinery Agency 

Machinery of Every Oeseriotion, 

121 Chambers and 103 Reade Streets, New York. 



' FOR AUTOMATIC Cut- OFF C-'^rE' ft y iMa-|K|l&^N3ALS0 BOILERS ADDRESS 
,FlX£DfUT-OFF&.SLIDEYALVE ^^o^lsTERrY*^!!^ WOODBURY BOOTH ScPRYGR. 




YOUR NAME and ADDRESS on 50 Gilt, Duplex, etc., 
Cards, in case, 15c. David Bros., Northford, Ct. 



GEO. W. TIFFT, SONS & CO., BUFFALO, N. Y., 
Specialties i to 40 H. P. Engines and Boilers, Sugar Cool- 
ing Wagons, Machinery, Steam Kettles, etc. 



GELATINE PHOTO PROCESS. — A , 

practical demonstration of the mode of working the I 
gelatino-bromide process. By D. Van Monckhoven. ' 
Treating of the organization of the dark-room, the 
nature of the emulsion , the preparation of the gelatino- 
bromide emulsion, application of the emulsion to glass, 
the preservation of the prepared plates, exposure in the 
camera, development of the image, pyro development, 
fixing and intensifying the image, and retouching ana 
varnishing. Illustrated with two cuts. Dr. Van Monck- 
hoven, the author, is one of the most eminent chemists 
and photographers. Th e above paper is a most valuable 
contribution to the art of dry-plate photography. Con- 
tained in Scientific American Supplement, No. 205* 
Price 10 cents. To be had at this office and from all news- 
dealers. 

TELEPHONE f^i^u' ^^a. 

Cir's free. Holcomb & Co., Mallet Creek, Ohio. 

Reduced Price List of Gold and 
Silver American Watches mailed 
free by N. H. White, Newark, N. J. 



Pond's Tools, 

I Engine Latlies^ Planers, Drills, d:e« 

DAVID W. POND, Worcester, Mass. 



WATCHES 



WOOD WORKING MACHINERY. 

4^4:,--. MACHINES. 1 Ml W 

\^M ^AND a SCROLLSAWS UW\ 

! CINCINNATI, O.U.S.A. 



Baker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2818 Frankford Ave. 

Philadelphia 
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WATCHES. ChAipest in the Ttiiown world. 
Agents wanted. Address COULTER & CO., Chicago. 

Gold, Crystal. Lace, Perfumed, and Chromo Cards, 
namein Gold & Jet lOc.Clinton Bros.Clintonville,Ct. 



SPARE THK CROTON AND SAVE THE OOST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 235 Broadway, N.Y., 
who control the patent forGreen's American Driven Well. 



JOHIV K.\^HITLTDYife CO. 

European Representatives of American Houses, with i 
First-class Agents in the principal industrial and agricul- ; 
tural centers and cities in Europe. London, 7 Poultry, ■ 
E. C. Paris, 8 Piace Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at ; 
shippers' discounts. ^ i 



Cigar Box Lumber, 

MANUFACTURED by oni NEW PATENT PROCESS. 
The Best in the World. 

M: AHOG ATV Y, 

Also thin lumber of all other kinds, % to }4 in., at corre- 
sponding prices. All qualities . Equal in all respects to 
any made, and at prices much under any to he obtained 
outside of our establishment. Send for price list. 
GEO. W. READ ife CO., 

ISe to 200 I^ewis Sti'eet, N. Y. 




Furnace Hoist. 



ELEVATORS. 

All kinds of Hoisting Machinery a I 
% specialty. Steam, Ilydraulic, and 
Belt Power for Passengers and ! 
Freight. Iron Furnace Lifts, Port- 
able Hoists. STOKES & PARRISH, 
30th and Chestnut St., Phila, Pa. 



1 Gilt-Bound Autograph Album, 15c. 75 styles Chromo 
Cards, \ Oc. Cl liiOAlO CARD CO., Northford, Ct. 

DyKES;_^BEARD ELJ^XIR^ 

Bpftrd t»en on smooth fiees in frotn;30to3Dd;ive, Tlieso 
uuia arafrom tlie origindl.aud aluiwa pogidvo result 
from its ufle. U Works like magic anrl nBTerfails. No 
jiosajVjleinjurttotheBkin.fiaBily apiiliedanrt f8rt»in iu 
.fli:<-t.Pl.B.pmt.,):,id25ciB.3for.W<rta. L. L, KMITU 
&(.:0.iS<>leA!.'lfi. Pa;aiini.,Ill. Aliiiihprsoounterf,:*, 




A GOOD PLAN. Combining and oper&Miig many orders in 
one vast sum has every advantage of greatest capital, with 
best skillful management. Large prolits divided pro rata, 
on investments of $25 to $10,000. Circular, with full 
explanations how all can succeed In stock dealings, 
mailed free. LAWKENCK & CO.. 55 Exchange Place, New Yorii. 



I^i|A||T An experienced man. with capita], to 
vwllll I join me in a Variety Wood Working 
Factory. Thebest opening in the South-west. Address 
W. W. PEARCE, Ciiero, De Witt Co., Texas. 

A New Spinning Band. 



ROWBOTTOIYI'S PATENT DOTJBliE L,OOPED 
SPINNING BAND. Suitable for all kinds of Spin- 
ning and Doubling Frames for "Woolen, Worsted, Cotton, 
Flax, or other fibrous substances. IS FREE FROM 
- ^ - - KNOTS, neat, speedily adiusted, runs steadily, and 

Address P. O. VICKERY, Augusta, Maine. I avoids the annoyance of Lmt. Price, fifty cents per 

pound, delivered at the mill. Sample orders solicited. 
State kind of machinery, diameter of Driving Cylinder 
and actual Ipngtb required wh en in operation. 
STODDARD, LOVEIMNC^ «fe CO., Sole Agents, 
No. 10 Milk Street, Boston, Mass. 



^ 7 "7 7 4 YEAR and ex^ensesjo agents. Outfit Free. 



PatentSteam Friction Crane 




Will coal locomotive in three 
minutes. Two machines will 
load or unload 1,(100 tons per 
day of coal or ore . The best 
and cheapest. 

NOBLE & HALL, 

ERIE, PA. 
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New Styles Chromo and Floral Cards, in case, lOc. 
80 agts.' samples, 10c. btevensBros ,Northford,Ct. 



I x:^ Portable 8iST^^oiL.ERS& 

FlRSTCLASS&EcoNOrAlCAL SkINNER &.WOOD. ERI E. PA . 
-^SEE lUUUSTRATED ADVERTISEMENT ^- 



WATCHES! 



\ Prom $3 lip; other goods | 

in proportion. Mammoth f 

* Illustrated Catai.o«uk I 

f:. NASON & CO., Ill Nassau street, New York. 



FREE 



ICE AND ICE HOUSES-HOW TO MAKE 

ice ponds ; amount of ice required, etc., and full direc- 
tions for building ice-house, with illustrated plan. Con- 
tained in Scientific American Supplement, 55. 
Price 10 cents. To be had at this oflBce and of all news- 
dealers. 



WANTED— Salesmen to take general State Agencies. 
Salary and expenses paid. References required. 
I Triumph M'e'g Co., 116 Monroe St., Chicago, 111. 



Invested in Wall St. Stocks makes 
fortunes every month. Book sent 
free explaining everything. 
Address BAXTER & CO., Bankers,? Wall St., New York. 



© 1879 SCIENTIFIC AMERICAN, INC 



,422 



^mnixiit %mtmm. 



[December 27, 1879. 
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Inside Faere, each insertion - - - 75 cents a line. 
Back Pag^e, each insertion - - - Sl.OO a line. 

(About eignt words to a line.) 

imgravings may head advertisements at the same rate 
per line^ by m£asurem£nt, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

^^ The pubJishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



WOOD SOLE SHOES. 

The cheapest, most durable, best look- 
ing, and thoroughly waterproof shoe. 
Send for circular to 

CHAS. W. COPEL.AND, 
122 Summer St., Boston, Mass. 




COTTOIV I^EEn PRE§§RIS. 

Eight Hydraulic Box Presses, with Pumps and Heaters 
complete. Also Double Steam Engine,*with cylinders of 
26 in. bore and 42 inches stroke. 

Address P. O. Box 1181, N. Y. City. 



^'«ri*nin^+ft*»C ^^^ showing heat of 
■*^y* UIllt3l;«X &, Ovens, Hot Blast Pipes, 
Boiler riues. Superheated Steam, Oil Stills, etc. 

IIENKY W. BULKLi^]Y, Sole Manufacturer, 

149 Broadway, N. Y, 



GMHD HOLIDAY OFFER ! 

1,000 Grand, Square and Upright Pianos. 
3,000 Church, Cabinet and Parlor OrganSi 

My own manufacture, J" every variety of style, now 
offered at Prices lower than ever before. PIANOS, $14-5, 
$150, $165, $225, $250 and upwards, including Cover, 
Stool and Book, 

ORGANS, $45, e62, ^75, $80, $85, $90, $100, 

$120, a"*i upwards, including stool and Book» 

^\11 Instraments fully warranted for SIX YEARS and 

shipped on |5 DAYS' TEST TRIAL. Send for illustrated 

Catalogue coutaiiiingf uU intormation. Address theManulacturer 

JAMES T. PATTERSON, 

P.O. Drawer 12. Bridgeport, Conn., U.S.A. 



PROSPEP^#MINi:R^biL^NI)S^A^f?EGlALIK 

C V Li N DRris^VStGTVONS^vbRi CORES OBTArNEb^HE WHO LE 
INSTANCE BOREDi^RTESIANvWElLSB^ 

i,.^.,Ar.- ;-.-.::. ■.:■■.,■>-.,.<>...:.....■....; ■'-^■^(j pr0P0iRT(O,NT6:SIZE OF 
Ik itfitF THAW RV ANY OTHER 




JENNSYLVANIAr 
if DIAMOND DRILL CO. 

J^;/&OXj-2^:pOTr5VlLLE PA> 
MAHFTRS/OFDIAWOND PRILLS 
;ifOR -ALL KINDS OF ROCtt 



Scott's Gear JUIonlding Ulacliines, 

AIR COMPRESSORS & ROCK DRILLS. 
Delamater Iron Works, 

Boiler IVfakcrs, f^ni^ine Builders, 
alld Found trs^ 

FOOT OF W. IStliST., Xorth River, NEW YORK. 

ESTABLISHED 1S41. 



Millstones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, I'ackers, Mill Picks, Water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NO YE & SON, BufFalo, N. Y. 




GOULD'S HAND AND POWER PIMPS 

should bo used by every household, factory, 
railroad, steamboat, or mine, and will give 
satisfaction. They make them for all purposes 
and uses. Illustrated catalogues furnished 
upon a^pplitjation. Kept by all dealers through- 
out the country. THE GOUIDS M'F'G CO., 
Factory, Seneca Falls, JV. Y. Warehouse, 15 
Park PL, N.Y. tWInquirefor Goulds' Ptimps. 



To Business Men. 

The value of the Scientific Amehicax as an adver- 
tising medium cannot be overestimated. Its circulation 
is ten times greater than that of any similar journal 
now published. It goes into all the States and Territo.- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation If it is worth 25 cents per 
line to advertise in a paper of three thousand circula- 
tion, it is worth H per line to advertise in one of forty- 
eight thousand. 

The circulation of the Scientific American is guar- 
anteed to exceed Fifty Thousand every weelc. 

For advertising rates see top of first column of this 
page, or address 

MUNN & CO., Publishers, 

37 Pai'k Row, Nmv York. 
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The attention of Architects, Engineers, and Builders 
is called to the preat decline in prices of wrought 
STRUCTURAL. IRON. 

It is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter- 
ruption to Jjusiness in consequence of fire. Book of de- 
tailed information furnished on application . 



H.WJOHHS' 

Liquid Paints, Roofln^, Boiler Coverings, 

Steam Packing, Sheathings, Fire Proof Coatings, 
Cements, &c. Send fok Descriptive Price List. 

H.W. JOHNS M'F'G C0.87iViAIOEN LANE,N.Y. 



BOILER COVERINGS. 

WITH THE «^AIR SPACE ^' IMPROVE ME J«TS. 

THE CHAL.MERS-SPENCE CO., Foot E. 9th St.* New York* Sole owners of the Air Space Patents. 



ST. NICHOLAS. 

*' Thet^e is nothing in the whole world to compare 
with it in point of literary merit, attractiveness, 
or richness^and abundance ofillust7^ation^"-^Uiicago 
THhune, Nov. 22d, 1879. 

THE WONDERFUL 

CHRISTMAS HOLIDAY MHBEB. 

This December number, with its bright, new 
Christmas cover, contains 

TWELVE SHORT STORIES 
by J. T. Trowbridge, Washington Gladden, 
J. W. De Forest, Maurice Thompson, Sarah 
Winter Kellogg, and others; also the first 
chapters of a 

SERIAL STORY BY LOUISA M. ALCOTT, 
"Jack and Jill," written in the author's best vein; 
the second installment of a 

CAPITAL SERIAL FOR THE BOYS, 
by William O. Stoddard, to run some months. 
(A long story, also for boys, by Noah Brooks, 
author of *' The Boy Emigrants," will begin soon.) 

JOHN GREENLEAF WHITTIER 
contributes a long poem, while Lucy Larcom 
and Mary Mapes Dodge are also represented in 
verse. 

Gustave Dore, Knaus, Mary Hallock Foote, 
Kelly, Dielman, Bensell, Sheppard, Eytinge, 
Jessie Curtis, and Addie Ledyard are^among the 
artists whose labor has helped to make beautiful 
this number of 

"THE WORLD'S CHILD-MAGAZINE," 
as St. Nicholas may now properly be called. Its 
circulation here has steadily increased until the 
present edition is 75,000. It is growing in popu- 
larity in England, where it is published by Sampson 
Low, Marston & Co., of London, and an edition 
in the French language is to be issued in Paris by 
M. Charles Delagrave. 

A PERMANENT ENLARGEMENT 
lias been made in the size of the magazine, by 
which the present volume will contain some 200 
additional pages. Besides the serial stories above 
mentioned, each number will contain short stories, 
descriptive articles, tales of travel and adventure, 
poems, jingles, large type for the very little folks, 
and a riddle-box for the family circle. 

SUBSCRIBE NOW 

for the year. Price $3.00; single number 25 cents. 
Your news-dealer and post-master will supply it, or 
the publishers will send it, postage paid, to any 
address on receipt of the price. Send check or 
P, O, money order, or regisier^your letter. 

SCRIBNER & CO., 

743 Broadway, New York. 



'-Lnnil A SPECJALTYt^v^ 
IJOHN GREENWOOD <ScCO. 

V ROCHESTER N.Y. 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

a39 Broadway, N. Y. 83 Water St., Boston. 

The Worthtngtox DupiiEX Pumping Engines for 
Water Works— Compound, Condensing or Non-Con- 
densing. Used in over 100 Water- Works Stations. 

Steam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

WATER Meters. Oil Meters. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
^AMALGAMATING COMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
^ Apply as above. 



60 



Pin-a-4, Photo, Gilt-Edge, etc., Cards, and I Hudson 
Valley Chromo, 10c. Davids & Co., Northford, Ct. 

ICE-HOUSE AND REFRiaERATOR.— 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of 34° to 36°. Contained 
in Scientific American Supplement, 116. Trice 
10 #fents. To be had at this office and, of all newsdealers. 



POBTf^'yiOiVEfi MADE. 
MFG, BY 

BUFFALO FOBGECa 

BUFFALO, N.Y 

^SEmeoa cibculm&pbicl list. 





WANTED- AN UPHOLSTEBER AND DRAPER. 
Address " B," care Box 387, Cincinnati, O. 



NEW AND2D-HAND ENGINES AND BOILERS CHEAP 
for cash. O. B. GOODWIN, Oil City, Pa. 



THE PICTET 
ARTIFICIAL ICE COMPANY, Limited, 

Ice Machines to make from 20 pounds per hour to 50 tons 
per day, at 86 Cortlandt St., New York. P.O. Box 3083. 



THE HEKTOGRAPH. 

In use everywhere. Office, 22 Church St., New York. 



J. LLOYD IIAIOH^ 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 




eOLCIflBIA BICYCJLE. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. It aug- 
ments three-fold the locomotive power 
of any ordinary man. Send 3c. stamp 
for 24 page catalogue , with price list 
land full information. 

THE POPE M'F'G CO., 

89 Summer Street, Boston, Mass. 



MACHINISTS' Tools. 

New and Improved patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANlTFACrURINa CO., 
Sew liaven. Conn. 



SHAFTIN&, PULLEYS, HANfiERS, ETC. 

of superior quality, a specialty. P. PRYIBIL, 

461-467 West 40th Street, New York. 
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Address JOHN A . ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 

ORGAN P g A T TV PIANO 

^EwTJaoANBiaTstopi, 3 set Golden Tongue ReedH, 5 Oct's, a 
Knee Swells, Walnut Case, warnt'd e yearfl,StoolA! Book S9S- 
New Pianos* ^143 to ^855. i^" NewspaperseutFree. 
Address Daniel F, Beatty, Washington, New Jersey. 




For Blasting. Safe, Reliable, Economical. 
MIXERS' SLPPl.Y co- 
st. Clair, Schuylkill Co., Pa. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
T. NEW, 32 John Street, New York. 




Tie J. LMott Iron Worts, 

8S and 90 BEERMAN ST., 

Manufacturers of 
DEIVIAREST'S PATENT 

WATER CLOSETS. 

. Simple in construction, perfect 
^in operation, thoroughly exdud- 
ingi all sewer gas, and cleanly in 



z=s^^ every way. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W . B . FRANKLIN,! . Pres' t. J.M.ALLEN, Pres't. 
J. B. PIERCE, Sec'y. 




Wheeler's Patent Woo J Filler 

fills the pores of wood perfectly, so that a smooth finish 
is obtained with one coat of varnish. Send for circular. 
Mention this paper. 

BRIDGEPORT WOOD FINISHING CO., 

40 Bleecker Street, New York. 



PETROLEUM IND ITS EXAMmATION. 

—By A. Bourgougnan. A description, read before the 
American Chemical Society, of the methods adopted by 
the author in his examinations of crude petroleum, re- 
fined pretroleum, naphtha, and residuum ; preceded by 
an interesting account of the geographical distribution 
of oil-bearing strata, and the processes of obtaining the 
crude product ; with valuable tables showing the hydro- 
carbons that have been eliminated from petroleum, and 
comparisons of the oils obtained from various parts of 
the world, as regards their volatile products, specific 
gravities, etc. Contained in Scientific American 
supplement, No. 204. Price 10 cents. To be had at 
this office and from all newsdealers. 



BOIT.ER PRESSES, 

STILES & PARKER PRESS CO., MiddletOwn, Ct. 




SHEPARD'S CE1.EBRATED 

$§0 Screw Cutting Foot lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks Mfl,ndrel8, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs ox- 
artisans. 

H. I.. SHEPARn & CO., 

331, 333, 335. & 337 West Front Street, 
Cincinnati) Ohio. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 



THE T^NITE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

LONDON— 9 St. Andrews St.,Holborn Viaduct, B. G. 
LlVERPOOL-42 The Temple, Dale St. 



ROCK DRILLING MJACHINES 

AIR COMPRESSORS, 

'^'^""^^""''"^^BurieighRockDr.uCo. 

SEND FOR PAMPHLET. FlTCHBURaMASS. 



FRIEDHIAJVI^'JS PATENT 

Ejectors 

Are the cheapest and most effective machines 
in the market for 

Eleyating Water anft Conyeying Lipids 

from Mines, Quarries, Ponds, Elvers, Wells, Wheel Pits ; 
for use in R.R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, Sugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DREYFUS, 

Sole Manufacturers, NEfF YOMK. 



^3 Printing Press 

T Prints cards labels &c. (Self-inker $5) 18 ]ar<;:er sizes 

For business or pleasure, younj:,' or old. Do your own ad- 

^vertising andprintinfj, Cat£iloj:^ue of presses, typti, cards, 

^&c., for 2 stamps, Eelsey & Co. Meriden, Conn 

Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. B. GOULD & EBE^RHARDT, Newark. N. J. 




Win. A. HARRII^, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Oris:iual and Only builder of the 

HAKKIS-OORLISS ENGINE 

With Harris' Patented ImprovementSj 
from 10 to 1,000 H. P. 



BROWN^W^SPLII 

Chaffe.Han^eps, 



I At lovrpriees, Ijargost assortment. Ai&F, 
JBROWJV, 57, 59, &: 61 I^ewis St., New York. 



1880. M I8S0. 

FOR 1880. 

THIRTY-FIFTH YEAR. 



YOLUME XLir. NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Third day of January, 1880, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as attractive and useful as any of its 
predecessors. 

OnIy$3.iJ0a Year incliidiujr Postage. Weekly, 
5a Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is publ jed weekly. Every number contains six- 
teen pages o± useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi* 
lecture, Agriculture, Horticulture, Natural History, etc. 

X\\ Classes of Readers find in The Scientific 
American a popular reswne of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
TlPio American will be sent for one year— 52 numbers^ 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

CIubs.~One extra copy of TheScientificAmeri- 
CAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific A merioan and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subsci'ibers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
bypostdtrectf rom NewYork,with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany , 
Russia, and all other European States ; Japan, Brazil, 
Mexicovand all States of Central and South America. 
Terms, when sent to foreign coijntries, Canada excepted, 
$4, gold, for Scientific American, 1 year ; $9, gold, for 
both Scientific American and SuppiiEMENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York, 



THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom 
bard Sts., Philadelphia^ and 50 Gold St., New York 
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